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PEEFACE  TO  THE  SECOND  EDITION. 


JTOTWITHSTANDING  the  favourable  reception  with  which 
this  book  has  met,  I  have  thought  it  necessary,  in  prepar- 
ing a  second  edition,  to  submit  it  to  a  thorough  revision. 
Indeed,  so  extensive  lias  this  revision  become,  that  the 
work  may  be  said  to  be  rewritten.  This  was  desirable 
in  order  to  bring  it  up  to  date,  and  in  order  to  render  the 
information  contained  in  it  more  full  and  more  accurate, 
and  consequently,  I  should  hope,  more  useful.  Chapters 
vi.,  xiv.,  xvi.,  xviii.,  xix.,  xx.,  and  xxi.  are  those  which 
have  undergone  the  most  important  alterations,  but  there 
is  not  a  chapter,  and  hardly  a  page,  which  has  not  been 
emended;  and,  while  some  of  the  old  matter  has  been 
omitted,  a  good  deal  of  new  matter  has  been  introduced. 
The  book  contains  twenty-six  new  illustrations. 

To  my  friend.  Dr.  Louis  Werner,  I  am  much  indebted 
for  the  valuable  aid  he  has  given  me  in  preparing  this 
edition  for  press. 

23  Merrion  Square, 
Dublin,  Maij  1888. 


PEEFACE  TO  THE  FIRST  EDITION. 


This  Handbook  is  chiefly  intended  for  students  attending  an 
Ophthalmic  Hospital,  but  I  trust  it  may  also  be  of  use  to 
them  when  they  cease  to  be  students  in  name,  and  when,  in 
the  course  of  their  practice,  they  require  a  book  of  reference 
on  the  subject. 

To  the  student  of  Clinical  Ophthalmology  a  handbook  is 
an  important  aid,  but  it  cannot  take  the  place  of  clinical 
study ;  and  indeed,  many  matters  dealt  with  in  this  work 
will  be  but  imperfectly  understood,  until  illustrated  by  practi- 
cal demonstration. 

The  design  of  a  handbook  should  be,  I  think,  to  set  forth 
the  general  feeling  of  the  day  upon  the  subject  treated  of, 
rather  than  to  serve  as  a  medium  for  the  publication  of  special 
views  of  the  author.  In  the  following  pages,  for  this  reason, 
I  rarely  put  forward  my  own  opinions  or  practice  very 
prominently ;  or,  when  I  do  so,  I  endeavour  also  to  indicate 
other  modes  of  dealing  with  the  point  under  discussion. 

Those  acquainted  with  the  literature  of  Ophthalmic  Science 
will  perceive  how  largely  I  am  indebted  to  many  authors,  too 
numerous  to  mention  here.  I  have  tried  to  acknowledge 
their  services  to  Ophthalmology  in  the  text,  and  by  footnotes. 

Chapter  xiv.,  on  "The  Motions  of  the  Pupil  in  Health 
and  Disease,"  treats  of  a  subject  which,  it  may  be  thought, 
should  not  find  a  place  in  so  small  a  handbook  as  this.  I 
have  been  induced  to  insert  it  by  the  considerations  that,  so 
far  as  I  know,  there  exists  no  compact  and  tolerably  complete 
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account  of  this  important  matter  in  our  English  medical 
hterature  ;  and  that,  it  will  be  of  use  to  many  of  my  readers 
in  after  life,  although  I  do  not  expect  them  to  study  it  on 
their  first  or  second  reading  of  the  book.  For  the  matter 
contained  in  this  chapter  I  am  indebted  to  many  sources,  but 
chiefly  to  Leeser's  work,  Bk  PiqnUarleweguncj  in  Physiologischer 
unci  Pathologischer  Beziehung ;  and  to  that  of  Eaehlmann, 
Ueber  die  neuroj)cUhologische  Bedeutung  der  Pupillenweite.  Many 
of  the  references  are  taken  at  second  hand  from  the  authors 
consulted  for  this  chapter,  when  I  had  no  means  of  verifying 
them,  and  are  given  for  the  convenience  of  any  one  who  may 
wish  to  inquire  into  the  subject. 

23  Merrion  Square, 
September  1884. 


CONTENTS. 


CHAPTEE  I. 

PAGE 

Some  Elementary  Optics— Numbering  of  Trial-Lenses  and  Spectacle 
Glasses — Normal  Refraction  and  Accommodation — The  Metre 
Angle— The  Angle  Gamma— The  Sense  of  Sight  (Light-Sense, 
Colour-Sense,  Form-Sense)— Colour-Blindness— The  Field  of 
Vision   1 

CHAPTER  II. 

ABNORMAL  REFRACTION  AND  ACCOMMODATION. 

Hypermetropia — Correction  of  H — Amplitude  of  Accommodation  in 
H — Angle  Gamma  in  H — Cramp  of  Ciliary  Muscle  in  H — Ac- 
commodative Asthenopia  in  H — Internal  Strabismus  in  H — The 
Prescribing  of  Spectacles  in  H  24 

Myopia — Determination  of  Degi-ee  of  M — Amplitude  of  Accommoda- 
tion in  M — Angle  Gamma  in  M — Complications  of  Progressive 


M — Management  of  M — The  Prescribing  of  Spectacles  in  M     .  30 
Astigmatism— Symptoms  of  Astigmatism — Estimation  of  Degi'ee  of, 
and  CoiTection  of  Astigmatism — Lental  Astigmatism — In-egular 

Astigmatism  37 

Anisometropia  47 

Anomalies  of  Accommodation — Presbyopia — Paralysis  of  Accommo- 
dation— Cramp  of  Accommodation  ......  47 

CHAPTEE  III. 

THE  OPHTHALMOSCOPE. 

Why  Necessary — Helmholtz's  Ophthalmoscope — Modern  Ophthal- 
moscope— Direct  Method— Indirect  Method     ....  53 

Estimation  of  the  Refraction  by  Aid  of  the  Ophthalmoscope — Direct 

Method — Retinoscopy  60 


X 


CONTENTS. 


PAGE 

Focal  Illumination  73 

The  Normal  Fundus  Oculi  as  Seen  with  the  Ophthalmoscope — The 
Optic  PapiUa— The  Retina— The  Macula  Lutea— The  General 
Fundils  Oculi — The  Retinal  Vessels  73 


CHAPTER  IV. 


THE  DISEASES  OF  THE  CONJUNCTIVA. 

Hyperjemia— Conjunctivitis— Catarrhal  Conjunctivitis — Follicular 
Conjunctivitis — Spring  Catarrh — Granular  Conjunctivitis- 
Acute  Blennorrhoja — Blennorrhoea  Neonatorum — GonoiThceal 
Ophthalmia— Croupous  Conjunctivitis— Diphtheritic  Conjunc- 
tivitis—Conjunctival  Complication  of  Smallpox— Amyloid  De- 
generation—Tubercle  —  Lupus— Pemphigus— Xerosis— Ptery- 
gium—Sub-Conjunctival  Ecchymosis— Pinguecula— Polypus— 
Dermoid  Tumours— Lupus— Primary  and  Secondaiy  Syphilitic 
Sores — Epithelioma— Lithiasis— Injuries  7 

CHAPTER  V. 

PHLYCTENULAR,   OR  STRUMOUS,  CONJUNCTIVITIS  AND  CORNEITIS. 

Solitary,  or  Simple,  Phlyctenula  of  the  Conjunctiva- Multiple,  or 
Miliary,  Phlyctenula  of  the  Conjunctiva— Modes  of  Secondary 
Corneal  Affection— Primary  Phlyctenular  Corneitis— Different 
Forms  of  Same— Symptoms  of  Phlyctenular  Corneitis— Causes 
of  Phlyctenular  Ophthalmia — Treatment  11 


CHAPTER  VI. 


THE  DISEASES  OP  THE  EYELIDS. 

Eczema— Herpes  Zoster  Ophthalmicus— Primaiy  Syphilitic  Sores- 
Secondary  Syphilitic  Sores— Rodent  Ulcer— l^Iarginal  Bleph- 
aritis (Ophthalmia  Tarsi)— Phtheiriasis  Ciliarum— Hordeolum 
(Stye)— Chalazion  (Meibomiau  Cyst,  Tarsal  Tumour)— Millium— 
Molluscum— Naivus — Xanthelasma — Chromidrosis — Epitheli- 
oma, Sarcoma,  and  Lupus— Clonic  Cramp  of  the  Orbicularis 
Muscle — Blepharospasm  —  Ptosis  —  Lagophthalmos  —  Symble- 
pharou—Blepharophimosis—Distichiasis and  Trichiasis— Opera- 
tions for  their  Cure— Entro]num— Operations  for  its  Cure- 
Spastic  Entropium— Senile  Entropium— Operations  for  its  Cm'e 
—Ectropium— Operations  for  its  Cure— The  Formation  of  an 
Eyelid— Injuries— Ecchymosis— Epicanthus— Congenital  Colo- 

boma  


CONTENTS. 


xi 


CHAPTEE  VII. 

THE  DISEASES  OF  THE  LACRYMAL  APPABATUS. 

PAGE 

ilalposition  of  the  Puuctum  Lacrymale— Stenosis  and  Occlusion  of 
tlie  Punctum  Lacrymale— Obstruction  of  the  Canaliculus — 
Chronic  Dacruocystitis— Acute  Dacruocystitis— Strictiu'e  of  the 
Nasal  Duct— Dacruoadenitis— Hypertrophy  of  the  Lacrymal 
Gland  157 


CHAPTER  VIII. 

THE  DISEASES  OP  THE  CORNEA. 

Simple  Ulcer — Deep  Ulcer — Ulcus  Serpens — Marginal  Ring  Ulcer — 
Herpes — Absorption  Ulcer— Neuro-paralytic  Corneitis — Abscess 
— Infantile  Ulceration  of  the  Cornea  with  Xerosis  of  the  Con- 
junctiva— Diffuse  Interstitial  Corneitis — Keratitis  Punctata — 
Sclerotising  Opacity— Riband-like  Corneitis— Staphyloma  Cor- 
ner— Conical  Cornea — Tumours  of  the  Cornea — Injuries  of  the 
Cornea — Arcus  Senilis — Nebula,  Macula,  Leucoma  .       .       .  165 

CHAPTER  IX. 

THE  DISEASES  OF  THE  SGLEROTIC. 

Scleritis — Injuries  of  the  Sclerotic — Rupture  of  the  Sclerotic  .       .  195 

CHAPTER  X. 

THE  DISEASES  OP  THE  IRIS. 

Iritis — Simple  Plastic  Iritis — Serous  Iritis — Parenchymatous  (in- 
cluding Purulent)  Iritis   198 

Injuries  of  the  Iris — Punctured  Wounds— Foreign  Bodies — Irido- 

dialysis — Retroflexion — Rupture  of  the  Sphincter  Iridis  .       .  206 

Traumatic  Aniridia  —  Anteversion  —  Traumatic  Mydriasis  —  New 

Growths  of  the  Iris — Cysts — Granuloma — Tubercle — Sarcoma  .  207 
■  Congenital  Malformations  of  the  Iris — Heterophthalmos — Corectopia 
— Polycoria  —  Persisten  t  Pupillary  Membrane  —  Coloboma  — 
Irideremia   209 

Operations  on  the  Iris — Iridectomy       ......  210 


Xll 


CONTENTS. 


CHAPTER  XI. 

THE  DISEASES  OF  THE  CILIARY  BODY. 

PAGE 

Cyclitis — Plastic  CycUtis— Serous  Cyclitis — Purulent  Cyclitis — In- 
juries of  the  Ciliary  Body  214 


CHAPTER  XII. 

THE  DISEASES  OP  THE  CHOROID. 

Disseminated  Choroiditis — Central  Senile  Guttate  Choroiditis — 
Central  Senile  Atrophy  of  the  Choroid — Purulent  Choroiditis — 
Anterior  Sclero-Choroiditis — Rupture  of  the  Choroid — Tubercle 
of  the  Choroid  217 

Tumours  of  the  Choroid — Sarcoma — Carcinoma — Sarcoma  Carcino- 

matosum — Myosarcoma — Osteo-Sarcoma  223 

Congenital  defects  of  the  Choroid— Coloboma — ^Albinismus     .       .  225 

CHAPTER  XIII. 

SYMPATHETIC  OPHTHALMITIS. 

Sympathetic  Irritation — Premonitory  Sign — Progi-ess — Nature  of  the 
Disease — Prognosis — Treatment — Operation  of  Enucleation  of 
the  Eyeball— Operation  of  Resection  of  the  Optic  Nerve  .       .  227 


CHAPTER  XIV. 

THE  MOTIONS  OF  THE  PUPIL  IN  HEALTH  AND  DISEASE. 

The  Size  of  the  Pupil  in  Health— Contraction  of  the  Pupil— Dila- 
tation of  the  Pupil  

The  Action  of  the  Mydriatics  and  Myotics  on  the  Pupil  . 
The  Size  of  the  Pupil  in  Disease— Myosis— Mydriasis 

CHAPTER  XV. 

GLAUCOMA. 

Symptoms  — Acute  Glaucoma  —  Glaucoma  Fulminans  —  Subacute 
Glaucoma— Chronic  Simple  Glaucoma— Etiology— Pathology  . 
Treatment— Iridectomy— Sclerotomy-Myotics      .       .       .  . 


CONTENTS.  xiii 


SeconJaiy  Glaucoma — Hiemorrhagic  Glaucoma — Congeintal  Hydro- 

plithalmos  266 

CHAPTER  XVI. 

THE  DISEASES  OF  THE  CRYSTALLINE  LENS. 

Cataract — Senile  Cataract — Pathology — Etiology — Symptoms  and 
Signs — Consistency — Ripeness — Treatment — Artiiicial  Ripen- 
ing  268 

Complete  Cataract  of  Young  People — Diabetic  Cataract — Complete 
Congenital  Cataract — Central  Lental  Cataract — Zonular  or 
Lamellar  Cataract — Posterior  Polar  Cataract — Fusiform  Cataract 
— Anterior  Polar  or  Pyramidal  Cataract — Total  Secondary  Cata- 
ract— Capsular  Cataract — Traumatic  Cataract  ....  275 


Operations  for  Cataract — State  of  Health  of  the  Patient — State  of 

the  Eye  279 

Extraction  of  Cataract — The  Linear  Extraction — The  Modified  Peri- 
pheral Linear  Extraction— The  Three  Millimetre  Flap  Operation 
— Cataract  Extraction  without  Iridectomy      ....  281 

Discission — Suction  Operation — Secondary  Cataract  and  its  Opera- 
tion— Capsulotomy — Iridotomy  301 

Dislocation  of  the  Crystalline  Lens — Aphakia  306 

CHAPTER  XVII. 

THE  DISEASES  OP  THE  VITREOUS  HUMOUR. 

Pumlent  Inflammation — Other  inflammatory  Affections — Opacities — 
Muscee  Volitantes — Fluidity  (Synchesis) — Synchesis  Scintillans 
— Foreign  Bodies — Cysticercus — Persistent  Hyaloid  Artery — 
Detachment   309 

CHAPTER  XVIII. 

THE  DISEASES  OP  THE  RETINA. 

Purulent  Retijiitis — Hasmorrhagic  Retinitis — Apoplexy  of  the  Re- 
tina— Retinitis  Albuminurica — Retinal  Affections  in  Diabetes — 
Retinitis  Leucfemica— Syphilitic  Retinitis— Quinine  Amaurosis 
— Retinitis  Pigmentosa — Retinitis  Punctata  Albescens — Develop- 
ment of  Connective  Tissue  in  the  Retina— Detachment  of  the 
Retina — Cysticercus  under  the  Retina — Aneurysm  of  the  Central 
Artery  of  the  Retina— Embolism  of  the  Central  Artery  of  the 
Retina— Thrombosis  of  the  Central  Artery  of  the  Retina— 


xiv 


CONTENTS. 


Glioma  of  the  Retina— Blinding  of  the  Ketina  by  Direct  Sunlight 
—Neurasthenic  Asthenopia,  or  Retinal  Ansesthesia— Traumatic 
AnfEsthesia  of  the  Retina— Commotio  Retiufe,  or  Traumatic 
(Edema  of  the  Retina— Hyperffisthesia  of  the  Retina 


CHAPTER  XIX. 

THE  DISEASES  OF  THE  OPTIC  NEBVE. 

Optic  Neuritis  (PapUlitis),  due  to  :— Cerebral  Tumours— Tubercular 
Meningitis— Acute  Myelitis— Hydrocephalus— Tumours  of  the 
Orbit— Exposure  to  Cold— Suppression  of  Mensti-uation— Chlor- 
osis—Syphilis— Lead  Poisoning— Multiple  Sclerosis— and  to 
Hereditary,  and  Congenital,  Predisposition     ....  341 

Chronic  Retrobulbar  Neuritis,  or  Centi-al  Amblyopia  (Toxic  Ambly- 
opia)—Optic  Neuritis  Associated  with  Persistent  Dropping  of 
Watery  Fluid  from  the  Nostril  

Atrophy  of  the  Optic  Nerve,  due  to  :— Optic  Neuritis— Pressure- 
Embolism  of  the  Central  Artery  of  the  Retina— Syphilitic 
Retinitis,  Retinitis  Pigmentosa,  Chorio-retinitis,  and  to  Dis- 
ease of  the  Spinal  Cord  (Spinal  Amaurosis)— Optic  Atrophy  as 

a  purely  Local  Disease  

Tumours  of  the  Optic  Nerve— Injuries  of  the  Optic  Nerve      .       .  354 

Glycosuric  Amblyopia-Amblyopia  due  to  Hcemorrhages  from  the 

Stomach,  Bowels,  or  Uterus  


347 


351 


CHAPTER  XX. 

AMBLYOPIA  AND  AMAUROSIS  DUE  TO  CENTRAL  AND  OTHER  CAUSES. 

Hemianopsia-Localisation  of  the  Lesion  in  Hemianopsia-Crossed 
Amblyopia— Alexia  or  Word-blindness— Dyslexia— Soul-Blmd- 
ness  Psychical  Blindness,  or  Mind-Blindness— Congenital  Am- 
blyo'pia— Reilex  Amblyopia-Hysterical  Amblyopia-Nycta- 
lopia-Urffimic  Amblyopia-Snowblindness-Pretended  Amau- 
rosis— Erythropsia  


358 


CHAPTER  XXI. 

THE  MOTIONS  OF  THE  EYEBALLS,  AND  THEIR  DERANGEMENTS. 

Actions  Of  the  Orbital  Muscles-Inclination  of  the  Vertical  Meridian 
in  the  Several  Principal  Positions-Muscles  called  into  action 
in  the  Several  Principal  Positions  


373 


CONTENTS. 


XV 


PAGE 


Paralysis  of  the  Orbital  Muscles— General  Symptoms— Paralysis  of 
the  External  Rectus— Paralysis  of  the  Superior  Oblique- 
Paralysis  of  the  Internal  Rectus,  Superior  Rectus,  Inferior 
Oblique,  and  Levator  Palpebrte— Ophthalmoplegia  Externa,  or 
Nuclear  Paralysis — Conjugate  Deviation  378 

Convergent  Concomitant  Sti-abismus— Causes— Single  Vision  in— 
Amblyopia  of  Squinting  Eye — Clinical  Varieties  of — Measure- 
ment of— Mobility  of  Eye  in— Treatment— Orthoptic  Treatment 
— Operative  Treatment — Tenotomy — Advancement  of  External 
Rectus— Advancement  of  Capsule  of  Tenon— Dangers  of  the 
Sti-abismus  Operation — Treatment  Subsequent  to  Operation     .  395 

Insufficiency  of  the  Internal  Recti,  and  Divergent  Concomitant 
Strabismus  —  Muscular  Asthenopia  —  Treatment  —  Operative 
Treatment  419 

Nj'stagmus  423 


Orbital  Cellulitis— Periostitis  of  the  Orbit— Caries  of  the  Orbit- 
Injuries  of  the  Orbit— Tumours  of  the  Orbit— Exophthalmic 


CHAPTER  XXII. 


THE  DISEASES  OF  THE  ORBIT. 


Goitre 


425 


Appendix 


439 


Index 


443 


TO  THE  STUDENT. 


You  should  read  carefuUy  Chapters  i.,  ii.,  aud  iii., 
omitting  at  first  the  small  print,  either  before,  or  imme- 
diately on  joming  the  Ophthalmic  Hospital  or  Department. 
These  chapters  contain  the  parts  of  ophthalmology  which 
students  often  find  the  most  dif&cult.  H.  R  S. 
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CHAPTER  1. 

Some  Elementary  Optics— Numbering  of  Trial -Lenses  and  Spectacle 
Glasses — Normal  Refraction  and  Accommodation — The  Metre  Angle — 
The  Angle  Gamma— The  Sense  of  Sight  (Light-Sense,  Colour-Sense, 
Form-Sense)— The  Field  of  Vision. 

SOME  ELEMENTARY  OPTICS. 

Refraction. — The  light  emitted  by  a  luminous  point  is  propa- 
gated in  all  directions  in  straight  lines,  which  are  called  "rays." 

A  ray  of  light,  passing  from  one  medium  into  another 
of  different  density,  becomes  deviated  in  its  path,  and  is  said 
to  be  "refracted."  The  phenomenon  itself  is  called  "  refraction." 
A  ray  of  light  (a  b,  Fig.  1)  falling 
on  a  prism  (P)  undergoes  refrac- 
tion in  its  passage  through  it(&  c), 
and  again  on  its  exit  at  the 
opposite  side  (c  d),  in  each  in- 
stance the  deviation  being  to- 
wards the  base  of  the  prism.  An 
observer  who  is  placed  at  d,  so 
as  to  receive  into  his  eye  the  emerging  ray,  projects,  or  thinks 
he  sees,  at  a'  the  object  from  which  the  ray  comes,  in  a  pro- 
longation oi  d  c;  that  is,  displaced  towards  the  apex  of  the 
prism. 

Convex  and  concave  lenses  may  be  regarded  as  being  com- 
posed of  prisms;  convex  lenses  of  prisms  placed  with  their 
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bases  together  (Fig.  2,  A);  concave  lenses  of  prisms  with  their 

edges  together  (Fig.  2,  B).  Conse- 
quently, convex  lenses  cause  pencils  of 
rays  which  pass  through  them  to  con- 
verge, while  concave  lenses  produce 
divergence  of  the  rays. 

The  Principal  Axis  of  a  lens  is  a 
line  (P  F,  Fig.  3)  passing  through  the 
Fig.  2.  centres  of  curvature  of  both  its  surfaces. 

The  Optical  Centre  of  a  lens  is  a  point  through  which  the 
rays  must  pass  in  order  that  they  may  not  undergo  deviation.^ 


Fig.  3. 

Any  rays  passing  through  the  optical  centre,  except  the 
principal  ray  or  axis,  are  called  Secondary  Rays. 

All  the  other  rays  of  the  pencil  undergo  refraction. 

Convex  Lenses  (Fig.  3)  bring  parallel  rays  of  light  {ah  Fed, 
Fig.  3)  passing  through  them  to  a  focus  at  a  point  {F)  a  certain 
distance  on  the  other  side.  This  point  is  called  the  Principal 
Focus  of  the  lens,  and  the  distance  from  it  to  the  lens  is  termed 
the  Focal  Length  of  the  lens.  The  more  curved  the  surface  of 
the  lens,  the  shorter  will  be  its  focal  length,  and  the  more 


1  Although  sufficient  for  practical  purposes,  this  is  not  theoretically  correct, 
as  all  secondary  rays  passing  through  the  optical  centre  are  slightly  deviated, 
hut  remain  parallel  to  their  original  direction.  Strictly  speaking,  the  principal 
axis  is  the  only  one  which  undergoes  no  deviation. 
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"  powerful "  the  lens.  Eays  diverging  from  a  light  placed  at 
F,  and  falling  on  the  lens,  are  made  parallel  when  they  reach 
its  other  side. 

Divergent  rays,  i.e.  those  coming  from  a  near  object  (such 
as  0,  Fig.  4),  do  not  meet  at  the  principal  focus  of  the  lens, 


n  — 

A 

Fig.  4. 


but  at  a  point  {F')  beyond  it.  This  latter  point  is  farther 
from  the  lens,  the  nearer  0  is  to  the  principal  focus  F,  until, 
when  0  reaches  F,  it  becomes  infinitely  distant,  and  then  the 
rays,  after  passing  through  the  lens,  are  parallel.  In  like 
manner,  rays  from  i*'  would  focus  at  0,  and  hence  these  two 
points  are  termed  Conjugate  Foci. 

If  the  point  (0,  Fig.  5)  from  which  the  rays  come  be  nearer 
the  lens  than  its  principal  focus  {F),  they  will  not  be  made 
parallel  by  the  lens,  but  will  remain  divergent,  although  not 


Fig.  5. 


so  much  so  as  before  their  entrance  into  the  lens.  If  we 
imagine  those  still  divergent  rays  to  be  prolonged  backwards, 
they  would  meet  at  V,  which  would  be  called  the  Virtual 
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Foeus.^  0  and  V  are  also  conjugate  foci,  and  hence  rays 
converging  towards  V  from  the  other  side  of  the  lens  will  be 
united  by  the  lens  at  0. 

A  Concave  Lens  (i,  Fig.  6)  makes  parallel  rays  of  light 
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Fig.  6. 


{alcde)  divergent  on  passing  through  it ;  and,  if  the  direction 
of  the  divergent  rays  be  prolonged  backwards,  they  meet  at 
a  focus  {F),  which  is  therefore  virtual,  although  it  is  the 
principal  focus  of  the  lens.  In  the  case  of  concave  lenses,  then, 
there  are  only  virtual  foci. 

When  we  speak  of  the  image  formed  by  a  lens,  we  mean  the 
collection  of  foci,  produced  by  it,  of  pencils  of  rays  coming 
from  the  various  points  of  an  object.    For  example  :  if  0  -S 
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(Fig.  7)  be  the  object,  and  a  pencil  of  rays  pass  from  its  upper 
end  0  through  the  convex  lens  L,  they  will  be  united  again  at 

1  It  is  called  "virtual,"  because  there  is  no  real  convergence  of  the  rays  at 
that  point ;  but,  to  an  observer  placed  on  the  other  side  of  the  lens  (L),  into 
whose  eyes  the  rays  fall,  they  would  seem  to  come  from  that  point. 
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0'  on  the  secondary  axis  0  0',  and  mil  form  there  an  image 
of  the  point  from  which  they  come ;  while  the  rays  from  £ 
will  form  an  image  of  that  point  at  B'  on  the  secondary  axis 
B  B'.  Similarly,  images  of  all  the  points  between  0  and  B 
are  formed  between  0'  and  B'.  Hence,  the  real  images^  formed 
by  convex  lenses  are  inverted. 

But,  if  the  object  be  at  the  principal  focus  of  the  lens  (at 
F,  Fig.  3),  the  rays  on  emerging  at  the  opposite  side  are  made 


Fig.  8. 


parallel,  and  the  image  is  formed  at  an  infinite  distance. 

If  the  object  be  nearer  the  lens  (at  0,  Fig.  5)  than  the 
principal  focus  (F),  the  image  will  be  an  erect  enlarged  virtual 
one  (at  V)  on  the  same  side  as  the  object. 

AVith  concave  lenses  the  images  are  virtual  and  smaller  than 
the  object.  In  Fig.  8  the  large  arrow  is  the  object,  and  F 
the  principal  focus  of  the  lens.  Eays  passing  through  the  lens 
from  the  large  arrow  are  made  more  divergent,  and  the  image 
seems  to  be  at  a  point  (d  e)  found  by  prolongation  backwards 
of  the  direction  of  those  rays,  after  refraction. 

The  Numbering  of  the  Trial -Lenses. — The  lenses  in 
trial-cases,  and  in  spectacles,  are  numbered  according  to  the 
metrical  system. 

The  lens  of  one  metre  (39|  inches)  focal  length  is  called  the 
Dioptric  Unit,  or  The  Dioptry  (1  D),  of  the  metrical  system. 

^  They  are  called  "real"  images  because  they  have  a  real  existence,  and 
can,  in  fact,  be  caught  upon  a  screen. 
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2  D,  3  D,  4  D,  etc.,  indicate  the  number  of  metre  lenses,  or  di- 
optries,  contained  in  each  of  these  lenses.  2  D  is  therefore  twice 
as  powerful  a  lens  (its  focal  length  only  half  as  long)  as  1  D. 

Convex  lenses  are  indicated  by  the  +  sign  placed  before 
their  number,  thus,  +  5  D  ;  and  concave  lenses  by  the  -  sign, 
thus,  -  5  D. 

If  it  be  required  to  ascertain  the  focal  length  of  a  given 
lens,  divide  100  (1  metre  =  100  centimetres)  by  the  number  of 
the  lens,  and  the  answer  will  give  the  focal  length  in  centi- 
metres.  For  example,  the  focal  length  of  10  D  is  VV  =  10  cm. 

If  the  focal  length  of  the  lens  be  known,  and  it  be  desired 
to  ascertain  its  dioptric  number,  we  find  it  by  dividing  100 
cm.  by  the  focal  length.    For  example,  if  the  focal  length  be 

33  cm.  then  V¥  =3  1). 

Reflection.— When  a  ray  of  light  meets  a  polished  surface, 
it  rebounds  from  it,  or  is  "reflected"  by  it,  changing  its  direc- 
tion, and  the  phenomenon  is  termed  Reflection. 

The  images  formed  in 
plane  mirrors  are  upright 
and  virtual.  HOB  (Fig. 
9)  be  the  object,  rays  pass 
from  it  to  the  mirror  M, 
and  are  reflected.  Some 
of  the  reflected  rays  reach 
the  eye  of  the  observer, 
Fig.  9.  and  there  seems  to  him 

to  be  an  upright  image  of  0  5  formed  at  O  B  behind  the 
mirror  in  a  prolongation  of  the  reflected  rays. 

The  images  formed  by  concave  spherical  miiTors  are  in- 
verted and  real,  provided  the  object  be  beyond  the  principal 
focus  of  the  mirror.^  For  example,  HOB  (Fig.  10)  be  the 
object  and  M  the  mirror,  the  rays  0  ^  and  0  C,  coming  from 

1  As  this  is  always  tlie  case  in  practical  ophthalmoscopy— the  source  of 
light  being  always  beyond  the  focus  of  the  ophthalmoscopic  mirror— it  is  the 
only  condition  considered  here. 
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0,  will  be  reflected  so  as  to  meet  at  0',  and  the  raj^s  B  E  and 


Fig.  10. 

B  B  coming  from  B  will  be  reflected  to  B',  and  thus  form  an 
image  B'  0'  in  front  of  the  mirror. 

NORMAL  REFRACTION  AND  ACCOMMODATION. 

The  eye  is  a  dark  chamber  containing  a  series  of  convex 
refracting  surfaces ;  namely,  the  cornea,  and  the  anterior  and 
posterior  surfaces  of  the  crystalline  lens  ;  and  of  certain  "  in- 


=4-   ■  

0  -j^^" 

Fig.  11. 

traocular  media ; "  namely,  the  aqueous  humour,  the  substance 
of  the  crystalline  lens,  and  the  vitreous  humour.  By  aid  of  this 
apparatus,  which  is  called  "the  dioptric  system  of  the  eye,"  dis- 
tinct inverted  images  of  external  objects  are  formed  on  the  retina. 
The  refracting  media  are  centred  on  the  optical  axis  (0  A, 
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Fig.  11),  a  line  which,  passing  through  the  optical  centre  (iV) 
of  the  eye,  meets  the  retina  at  a  point  {A)  slightly  to  the 
inner  side  of  the  macula  lutea  (71/). 

In  treating  of  the  eye  we  have  to  consider  two  sets  of 
visual  objects,  viz.  distant  objects  and  near  objects.  Distant 
objects  are  those  at  6  metres  and  more  from  the  eye,  near 
objects  are  those  closer  to  the  eye  than  6  metres.  For  practi- 
cal purposes,  the  rays  which  pass  through  the  pupil,  coming 
from  any  given  point  of  a  distant  object,  are  as  good  as  parallel 
(for  their  divergence  is  so  slight)  when  they  reach  the  eye, 
and  we  regard  them  as  parallel. 

Eefraction. — By  the  Refraction  of  the  Eye  is  meant  the 
faculty  it  has  when  at  rest  {i.e.  -without  an  effort  of  accommoda- 


FiG.  12. 


tion)  of  altering  the  direction  of  rays  of  light  which  pass  into 
it,  making  parallel  rays  convergent,  and  divergent  rays  less 
divergent. 

In  Normal  Refraction,  or  Emnietropia  (e/i/xerpo?  a)-»/r),  as 
it  is  termed,  parallel  rays  (Fig.  12,  in  which  the  object  from 
which  the  rays  come  is  supposed  to  be  6  metres  or  more  from 
the  eye)  are  brought  to  a  focus  on  the  layer  of  rods  and  cones 
of  the  retina,  and  form  there  a  distinct  inverted  image  of  the 
point  or  object  from  which  they  come.  In  other  words,  the 
retina  is  placed  at  the  principal  focus  of  the  dioptric  sj-stem 
of  the  eye,  which  is  thus  adapted  for  parallel  rays,  and  its 
"  far  point "  {vide  infra)  is  at  infinity. 
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Accommodation. — The  eye  can  see  near  objects  distinctly, 
as  well  as  distant  objects,  yet  the  rays  from  any  given  point 
(«,  Fig.  13)  of  a  near  object  reach  the  eye  Avith  a  divergence 


Fig.  13. 


SO  considerable  that  they  could  not  be  brought  to  a  focus  on 
the  retina  by  the  unaided  refraction,  but  would  converge 
towards  a  point  (their  conjugate  focus  d)  behind  the  retina, 
and  would  not  form  a  distinct  image  on  the  latter,  but  merely 
a  blurred  image  or  circle  of  diffusion  (at  h  c).  An  increase  of 
refracting  power  in  the  eye  is  therefore  necessary',  in  order 
that  near  objects  may  be  distinctly  seen.    It  is  this  increase 


Fio.  14. — c,  cornea  ;  a,  anterior  chamber  ;  I,  lens  ;  v,  vitreous  humour  ; 
i,  iris  ;  z,  zonula  of  Zinn  ;  ni,  ciliary  muscle. 


in  the  refracting  power  for  the  purpose  of  near  vision  which 
is  called  Accommodation. 

The  Mechanism  of  Accommodation  is  as  follows :— The 
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ciliary  muscle  (m,  Fig.  14)  contracts,  thus  drawing  forward  the 
choroid  and  ciliary  processes,  and  relaxing  the  zonula  of  Zinn 
(s),  which  is  attached  to  the  latter.  The  lens  {I),  which  was 
flattened  by  the  tension  of  the  zonula,  is  now  free  to  assume 
a  more  spherical  shape,  in  response  to  its  o-svn  elasticity.  The 
posterior  surface  of  the  lens  scarcely  alters  in  shape,  being 
fixed  in  the  patellary  fossa,  but  the  anterior  surface  becomes 
more  convex,  thus  increasing  its  refracting  power.  Associated 
with  the  act  of  accommodation  is  a  contraction  of  the  pupil. 
The  accompanying  figure  (Fig.  14)  represents  the  changes 
which  take  place  in  accommodation,  the  dotted  lines  indicat- 
ing the  latter  state. 

Far  Point  and  Near  Point.— It  is  possible  for  the  eye 
to  see  objects  accurately  at  every  distance,  from  its  Far  Point, 
i.e.  its  most  distant  point  of  distinct  vision  (Punctum  Eemotum, 

 K)  up  to  a  point  only  a  few  centimetres  from  the  eye,  called 

the  Near  Point  (Punctum  Proximum,— P. )  We  can  find  the 
latter  by  directing  the  patient  to  look  at  a  page  printed  in 
small  type,  and  by  bringing  it  slowly  closer  and  closer  to  his 
eye,  until  a  point  is  reached  where  he  cannot  distinguish  the 
words  and  letters,  which  become  blurred.  A  point  very 
slightly  more  removed  from  the  eye  than  this,  where  he  can 
read  distinctly,  is  the  near  point.  Between  the  near  point 
and  the  eye  vision  is  indistinct,  because  no  effort  of  the  ciliary 
muscle  can  produce  the  amount  of  convexity  of  the  lens  re- 
quired for  so  short  a  distance. 

The  Amplitude  of  Accommodation.— This  is  the  amount 
of  accommodative  effort  of  which  the  eye  is  capable,  i.e.  the 
effort  it  makes  in  order  to  adapt  itself  from  its  far  point  up  to 
its  near  point.  The  amplitude  of  accommodation  (a),  there- 
fore, is  equal  to  the  difference  in  the  refracting  power  of  the 
eye  at  rest  (r)  and  when  its  accommodation  is  exerted  to  the 
utmost  {p),  as  expressed  by  the  formula  a  =p- r.  It  may  be 
represented  by  that  convex  lens  placed  close  in  front  of  the 
eye,  which  would  take  the  place  of  the  increased  convexity  of 
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the  lens,  or,  in  other  words,  which  would  give  to  rays  coming 
from  the  nearest  point  of  distinct  vision  a  direction  as  if  they 
came  from  the  farthest  point.  The  number  of  this  lens  ex- 
presses the  amplitude  of  accommodation  in  a  given  eye. 

For  example : — If,  in  an  emmetropic  eye  {E,  Fig.  15),  the 


20.  Cm 

Fig.  15. 


near  point  be  situated  at  20  cm.,  then  a  convex  lens  {L)  of  20 
cm.  focal  length  placed  close  to  the  eye  (between  that  point 
and  the  eye)  would  give  to  rays  coming  from  the  near  point  a 
direction  {i.e.  would  make  them  parallel)  as  though  they  came 
from  a  distant  object,  and  this  normally  refracting  eye  would 
then  be  enabled,  by  aid  of  its  refraction  alone,  to  bring  these 
rays  to  a  focus  on  the  retina.  Making  use  of  the  above  equa- 
tion, we  find  in  this  case — since  a  focal  length  of  20  cm.  repre- 
sents a  lens  of  5  D — that  a  =  5-r,  but  R  being  situated  at 

infinity,  we  designate  it  by  the  sign  oo  ,  hence  r  =  ^  =  —  =  0 ; 

therefore,  a  =  5-  0  =  5  D.^ 

The  amount  of  amplitude  of  accommodation  {i.e.  the  num- 

1  It  must  be  observed"  that  R  represents  tlie  distance  of  the  Far  Point 
from  the  eye,  while  r  represents  the  refractive  pmver  which  is  added  to  the 
eye  by  accommodation  or  by  a  lens,  in  order  to  adapt  it  for  the  distance  K. 

Hence  it  is  evident  that  ■r=^,  because  the  strength  or  refractive  power  of  a 

lens  is  inversely  as  its  focal  length,  e.g.  a  lens  of  the  strength  of  4  D  will 

have  a  focal  length  of  J  tliat  of  a  lens  of  1  D,  i.e.  Ll!li=i^2^-  =  o-25  cm. 

(see  above,  numbering  of  Trial-Lenses).    Similarly    =  ^  and  a  =  ^  • 


12 


DISEASES  OF  THE  EYE. 


[chap.  I. 


ber  of  the  lens  which  would  represent  it)  is  the  same  in  every 
kind  of  refraction,  according  to  the  age  of  the  individual,  but 
in  emmetropia  alone  is  a=p  as  above,  because  in  it  alone  is 
r  =  0. 

Under  the  head  of  "  AnomaUes  of  Accommodation,"  chap, 
ii.,  will  be  found  Professor  Bonder's  diagram  representing  the 
amplitude  of  accommodation  at  different  ages. 

Connection  between  Accommodation  and  Converg- 
ence (Relative  Accommodation).— In  the  emmetropic  eye, 
with  every  degree  of  convergence  of  the  visual  lines,  a  certain 
effort  of  accommodation  is  associated.^    Thus,  if  the  object  be 
situated  2  metres  from  the  eye,  the  visual  lines  converge  to 
that  point,  and  a  certain  effort  of  accommodation  is  made. 
But  this  connection  between  accommodation  and  convergence 
is  somewhat  elastic,  for  the  accommodative  effort  may  be  in- 
creased or  decreased,  while  the  object  is  kept  distinctly  in 
view,  and  the  same  convergence  maintained.    That  it  may  be 
increased,  is  shown  by  the  experiment  of  placing  a  weak  con- 
cave glass  before  the  eye,  when  it  will  be  found  that  the  object 
is  still  distinctly  seen.    And  if  a  weak  convex  glass  be  then 
held  before  the  eye,  the  object  will  also  be  clearly  seen,  show- 
ing that  the  accommodative  eflfort  may  be  lessened,  without 
affecting  vision  or  convergence.  This  amplitude  of  accommoda- 
tion for  a  given  point  of  convergence  of  the  visual  lines,  fomid 
by  the  strongest  concave  and  strongest  convex  glasses  with 
which  the  object  can  still  be  distinctly  seen,  is  called  the 
Relative  Amplitude  of  Accommodation.   That  part  of  it  which 
is  already  in  use,  and  is  represented  by  the  convex  lens,  is 
termed  the  negative  part,  while  the  positive  part  is  represented 
by  the  concave  lens,  and  has  not  been  brought  into  play.  For 
sustained  accommodation  at  any  distance  it  is  necessary  that 
the  positive  part  of  the  relative  ampUtude  of  accommodation 

be  considerable  in  amount.  ^  

1  A  common  centre  in  the  brain  goveras  these  motions,  and  contraction  of 
the  pupil. 
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Moreover,  the  convergence  may  be  altered,  while  the  same 
effort  of  accommodation  is  maintained,  as  is  shown  by  the 
experiment  of  placing  a  weak  prism  with  its  base  inwards 
before  one  eye.  In  order  that  the  object  may  then  be  seen 
singly,  it  will  be  necessary  for  the  eye  before  which  the  prism 
is  placed  to  rotate  somewhat  outwards,  and  it  will  be  found 
that  the  individual  can  do  this,  while  at  the  same  time  he  sees 
the  object  with  the  same  distinctness,  showing  that  the  same 
effort  of  accommodation  has  been  maintained,  although  the 
angle  of  convergence  of  the  visual  axis  is  less  than  before. 


The  Metre  Angle. 


If  the  visual  line  (E 1,  Fig.  16)  of  an  eye  E  has  to  be  brought  to  bear 
on  a  point  (1,  Fig.  16)  1  metre  distant  from  it  in 
the  median  line  {M\),  the  angle  of  convergence 
(^E  1  M)  which  the  visual  line  thus  makes  wth 
the  median  line  is  called  the  Metre  Angle.  It 
expresses  the  degree  of  convergence  necessaiy  for 
binocular  vision  at  that  distance,  and  is  em- 
ployed as  the  unit  for  expressing  other  degrees 
of  convergence.  If,  for  example,  an  object  be 
situated  \  a  metre  (J,  Fig.  16)  from  the  eye,  the 
angle  of  convergence  {E  J  i/)  must  be  practically 
twice  as  large  as  at  1  meti-e  ;  C.  (Convergence)  =  2 
metre  angles.  If  the  object  be  only  ^  of  a  metre 
distant,  3  metre  angles  are  required,  C.  =  3  metie 
angles.  If  the  object  be  situated  2  metres  from 
the  eye,  the  angle  of  convergence  will  be  only 
one  half  as  great  as  at  1  metre,  and  here  C.  =  ^ 
metre  angle  ;  while,  if  the  eye  is  directed  towards 
a  distant  object  [D. ),  there  vnll  be  no  angle  of 
convergence,  and  if  the  visual  lines  be  divergent 
the  metre  angle  will  be  negative. 

Now  the  average  normal  emmetropic  eye  re- 
quires, for  each  distance  of  binocular  vision,  as 
many  metre  angles  of  convergence  as  it  reqiures 
dioptrics  of  accommodation.  For  a  distance  of 
1  metre  an  effort  of  accommodation  of  1  dioptiy  is  required,  and  also  1 
metre  angle  of  convergence  ;  at  4  metre  from  the  eye  3  D  of  accommoda- 
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tion  and  3  metre  angles,  and  so  on ;  while,  for  distant  objects,  neither 
angle  of  convergence  nor  effort  of  accommodation  is  required.  ^ 

The  Angle  Gamma. 
Tlie  Optic  Axis  is  an  imaginary  line  [P  P,  Fig.  17)  which  passes  throngh 
the  centre  (C)  of  the  cornea  and  the  pos-  ^^^^^^^^^ 
terior  pole  (P)  of  the  globe,  i.e.  a  point 
situated  between  the  macula  lutea  (if) 
and  the  optic  papilla  {D).    The  Visual 
Line  [M  0)  unites  the  point  of  fixation 
(0)— the  object  looked  at— with  the  ma- 
cula lutea.    It  does  not  coincide  with  the 
optic  axis,  but  crosses  it  at  the  principal 
optic  centre  {K)  of  the  eye.    The  Une 
of  Fixation  joins  the  centre  of  rotation 
(iJ)  of  the  eye  with  the  point  of  fixation. 
The  Angle  y  is  the  angle  0  RP  formed 
at  the  centre  of  rotation  by  the  optic  axis 
and  the  line  of  fixation. 

The  line  of  fixation  and  the  visual  line 
so  nearly  coincide  that  in  practice  we  re- 
gard them  as  identical ;  and  hence,  in 
practice,  the  angle  y  is  the  angle  0  K  P. 
It  should  not  be  confounded,  as  is  often 
the  case,  with  Tlie  Angle  Alpha,  which  is 
the  angle  0  K  C  formed  at  the  nodal 
point  by  the  visual  line  and  the  major 
axis  (C  K)  of  the  corneal  ellipse.  This 
axis  rarely  passes  through  the  centi-e  of 
the  cornea ;  but,  as  it  never  lies  far  from 
the  latter,  the  difference  in  dimension  be- 
tween the  two  angles  is  very  slight.  _ 

In  order  to  measure  the  angle  7  the  eye  is  placed  at  the  perimeter  as 
for  an  examination  of  its  field  of  vision.  By  means  of  the  corneal  reflec 
tion  of  a  candle-flame,  which  latter  is  moved  along  the  arc  of  the  pen- 
meter,  the  centre  of  the  cornea  is  found.  The  position  of  the  flame  at  the 
perimeter  then  gives  the  angle  7-    The  average  size  of  the  angle  7  is  5  . 

1  The  Metre  Angle  has  not  yet  come  into  much  use  iu  practical  0pbth.1l- 
mology,  but,  as  it  very  probably  ^vill  do  so  before  long,  I  thmk  it  well  at 
least  to  give  the  student  the  opportunity  of  understanding  what  is  meant  by 
the  term  For  those  who  wish  for  fuller  information  on  the  subject  I  must 
refer  to  Dr.  E.  Landolfs  admirable  work  on  Tlie  Refraction  and  Accommoda- 
tion  of  tlie  Eye. 
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THE  SENSE  OP  SIGHT. 

The  Sense  of  Sight  consists  of  three  Visual  Perceptions  or 
Sub-Senses,  namely :  The  Light-Sense,  The  Form-Sense,  and 
The  Colour-Sense.    (See  chap,  xx.) 

The  Light-Sense  is  the  power  the  retina,  or  the  visual 
centre,  has  of  perceiving  gradations  in  the  intensity  of  illumina- 
tion. The  most  convenient  method  of  testing  the  light-sense 
seems  to  be  the  photometer  invented  by  Messrs.  Izard  and 
Chibret.  On  looking  through  this  instrument  towards  the  sky 
two  equally  bright  discs  are  seen.  By  a  simple  mechanism 
one  of  the  discs  can  be  made  darker.  If  the  eye  does  not 
perceive  the  difference  in  illumination  between  the  two  discs 
within  5°,  its  light-sense  is  abnormal ;  or  we  may  say  its  L.D. 
(Light  Difference)  is  too  high.  Again,  if  one  disc  be  made 
quite  dark,  and  be  then  gradually  lighted,  the  patient  is  required 
to  indicate  the  smallest  degree  of  light  or  L.M.  (Light  Mini- 
mum) ^  by  which  he  can  observe  the  disc  issuing  from  the 
darkness.  This  should  not  be  more  than  1°  or  2°.  In  practical 
ophthalmology  the  light-sense  is  not  yet  of  much  interest ;  but 
it  is  stated  that  diseases  primarily  involving  the  nervous 
elements  in  the  retina  and  optic  nerve  show  a  tendency  to 
defective  L.D. ;  while  diseases  primarily  involving  the  choroid 
and  retina  cause  defective  L.M.^ 

The  Colour-Sense  is  the  power  the  eye  has  of  distinguish- 
ing light  of  different  wave-lengths.  According  to  the  Young- 
Helmholtz  theory  the  retina  possesses  three  sets  of  colour- 

1  To  be  had  of  Roulot,  Paris. 

2  Tlie  terms  Light  Difference  (L.D.)  and  Light  Minimum  (L.M.)  have  been 
proposed  by  Dr.  Edouard  Meyer. 

'  The  Light -Sense  and  the  Adaptation  of  the  Retina,  although  related 
functions,  must  not  be  confounded  one  with  the  other.  By  the  latter  is 
meant  the  power  the  retina  has  of  gradually  adapting  itself  to  see  when  the 
individual  passes  from  a  bright  into  a  dim  light.  When  it  cannot  do  this 
with  normal  rapidity,  or  to  a  normal  degree,  the  symptom  called  night-blind- 
ness results.  It  is  quite  possible  for  the  light-sense  to  be  normal,  and  yet  for 
the  retinal  adaptation  to  be  very  defective,  and  vice  versa. 
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perceiving  elements,  those  for  Red,  Green,  and  Blue  or  Violet. 
These  are  termed  primary  colours,  all  other  colours  being 
compounds  of  them. 

According  to  Hering's  theory  the  colour -sense,  and  the 
light-sense,  depend  upon  chemical  changes  in  the  retina,  or  in 
the  "  visual  substances  "  situated  in  the  retina.    He  suggests 
the  existence  of  three  different  visual  substances,  the  white- 
black,  the  red-green,  and  the  blue-yellow,  by  the  using  up  or 
"Dissimilation,"  and  restoration  or  "Assimilation,"  of  which 
the  sensations  of  light  and  colour  are  produced.    In  the  case 
of  the  white-black  substance  the  sensation  of  white  or  of  light 
corresponds  to  the  process  of  dissimilation,  while  the  sensation 
of  black  or  of  darkness  corresponds  to  the  process  of  assimUa- 
tion.    For  the  red-green  and  blue-yellow  substances  it  cannot 
be  said  which  colour-sensation  implies  assimilation  and  which 
dissimilation.     The  members  of  the  black-white  pair  can 
mingle  with  each  other  and  with  those  of  the  other  two  pairs  ; 
but  the  respective  members  of  the  two  colour  pairs  (being 
"contrast  colours"),  e.g.  blue  and  yellow,  cannot  unite  with 
each  other. 

In  testing  the  colour-sense  the  spectral  colours  are  the  best 
for  exact  experiments,  but  the  difficulty  of  producing  them  at 
every  moment,  and  of  combining  them,  renders  them  of  little 
clinical  use. 

The  method  commonly  employed  for  testmg  the  colour- 
sense  is  that  of  Professor  Holmgren  of  Upsala,  which  is  based 
upon  the  Young-Helmholtz  theory.  The  test-objects  used  are 
coloured  wools,  of  which  a  large  number  of  skems  of  every 
hue  are  thrown  together. 

Test  I  imde  inside  of  end  cover)  consists  in  presentmg  to 
the  individual,  in  good  diffused  day-light,  a  pale  but  ptu-e  green 
sample,  and  requiring  him  to  select  out  of  the  bundle  of  wools 
of  all  colours  before  him  all  those  samples  which  seem  to  him 
to  correspond  to  the  test  sample.  If  he  does  this  correctly,  it 
,  unnecessary  to  proceed  further,  the  indi^ddual  has  normal 
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coloiu'-sense.  Amongst  the  skeins,  however,  there  are  some 
which  are  termed  colours  of  confusion  (greys,  buffs,  straw- 
colour,  etc.) ;  and,  if  he  select  one,  or  several,  of  these  he  is 
colour-blind. 

If,  now,  we  want  to  ascertain  the  kind  and  degree  of  his 
defect,  we  proceed  to  Test  Ila.  A  pink  (mixture  of  blue  and 
red)  skein  is  given  to  be  matched.  If  this  be  correctly  done, 
we  term  the  person  incompletely  colour-blind.  But,  if  blue 
and  violet,  or  one  of  them,  be  selected,  he  is  red-blind  (sees 
only  the  blue  in  the  mixture  of  blue  and  red).  If  he  select 
green  or  grey,  or  one  of  them,  he  is  green-bUnd. 

In  order  to  corroborate  the  investigation  we  may  employ 
Test  II&.  A  vivid  red  skein  is  given.  The  red-blind  chooses, 
besides  red,  green  and  brown  shades  darker  than  the  red, 
while  the  green-blind  chooses  green  and  brown  shades  lighter 
than  the  red.  In  violet  (or  blue)  blindness,  purple,  red,  and 
orange  will  be  confused  in  Test  Ila,  but  this  is  an  extremely 
rare  variety  of  colour-blindness.  Total  colour-blindness  will 
be  recognised  by  a  confusion  of  all  shades  having  the  same 
intensity  of  light,  and  is  also  rare.  It  is  impossible  by  this 
test  for  any  colour-blind  person  to  escape  detection. 

The  individual  tested  should  not  be  allowed  to  name  the 
colours,  but  merely  to  match  them,  as  above  described.  The 
reason  for  this  is  twofold.  First,  because,  although  the  con- 
genitaUy  colour-blind  person  is  usually  unaware  of  his  defect, 
yet  experience  has  taught  him  which  of  his  sensations  are 
called,  blue,  red,  etc.,  by  other  people;  and,  hence,  he  can 
often  apply  the  right  names  to  colours  which  he  really  does 
not  see  as  such.  He  is  assisted  in  this  by  whatever  of  colour- 
sight  is  left  to  him,  and  by  the  brightness  and  saturation  of 
the  different  colours,  but  is  liable  to  frequent  mistakes.  Again, 
when  the  colour-blind  person  does  happen  to  know  of  his 
defect,  he  is  often  desirous  of  concealing  it,  either  because  he 
is  ashamed  of  it,  or  from  interested  motives. 

A  certain  proportion  of  people  (3'5  per  cent  of  men,  and 
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less  than  1  per  cent  of  women)  are  congenitally  colour-ljlind, 
in  greater  or  less  degree,  without  any  diminution  in  the  other 
visual  functions.  Acquired  colour-blindness  is  found  in  toxic 
amblyopia,  and  in  atrophy  of  the  optic  nerve. 

The  Form-Sense  (Acuteness  of  Vision)  is  the  faculty 
the  eye  possesses  of  percei^dng  the  shape  or  form  of  objects, 
and  in  clinical  ophthalmology,  the  testing  of  this  function  is  an 
important  and  ever-recurring  duty. 

In  order  that  an  eye  may  have  good  sight  it  is  necessary, 
not  only  that ,  its  optic  nerve,  retina,  choroid,  and  refracting 
media  be  healthy,  but,  also,  that  its  refraction  and  accommoda- 
tion be  normal.  When  applied  to  by  a  patient  on  account  of 
imperfect  sight,  it  is  our  first  duty,  as  a  rule,  to  ascertain  accu- 
rately the  condition  of  refraction  and  accommodation  of  his 
eyes.  Should  these  be  abnormal,  and  it  be  foimd  that  by  aid 
of  the  correcting  glasses  perfect  vision  exists,  we  may  in  general 
conclude  that  the  eye  is  organically  sound,  and  that  the  patient's 
complaints  are  due  to  the  defect  in  accommodation  or  refrac- 
tion. If  the  glasses  do  not  restore  perfect  vision,  we  must 
then,  by  the  ophthalmoscope  and  other  methods,  decide  the 
nature  of  the  defect. 

By  Acuteness  of  Vision  (V)  is  meant  the  power  which  an 
eye,  or  rather  its  macula  lutea,  has  of  distinguishing  form,  any 
anomaly  of  its  refraction,  if  such  exist,  ha-\dng  been  first  cor- 
rected, i.e.  while  the  patient  wears  the  correcting  glasses. 

Now,  in  order  to  measure  the  acuteness  of  vision,  we  must 
have  a  normal  standard  for  comparison,  i.e.  we  must  find  what 
is  the  size  of  the  smallest  retinal  image  whose  form  can  be 
distinguished.  We  cannot  measure  this  image  directlj-,  but, 
as  its  size  is  proportional  to  the  visual  angle— the  angle  which 
the  object  subtends  at  the  eye— it  is  sufficient  to  determine 
the  smallest  visual  angle  under  which  the  form  of  an  object 
can  be  distinguished.  It  has  been  found,  experimentally,  that 
the  average  size  of  this  angle  is  5'. 

In  order  practically  to  ascertain  the  acuteness  of  \-ision,  we 
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place  oiu-  patient  with  his  back  to  the  light,  while  facing  him, 
at  a  distance  of  6  metres,  and  in  good  light,  are  placed  Snellen's 
Test-Types  for  distance.  These  types  are  so  designed  that,  at 
the  distance  at  which  they  should  be  seen,  they  each  subtend 
an  angle  of  5'  at  the  eye.  The  largest  type  should  be  seen  at 
60  metres  (Fig.  18)  by  the  normal  eye,  and  the  types  range  from 
this  doAvn  to  a  size  visible  not  farther  off  than  6  metres.  If  V  = 
Acuteness  of  Vision,  d  =  the  distance  from  the  eye  to  be  tested 
to  the  test-types,  and  D  =  the  distance  at  which  the  type  should 
be  distinguishable,  then  V  =  5.  For  example,  if  d  =  6  metres,  a 
distance  which  most  rooms  can  command,  and  if  the  eye  see 


D=6 

n^§^ — 

D'60 

-1,  " 

L_-^— — j — ^ 

Fig.  18. 

type  D  =  6,  then  V  =  |-  =  1,  or  normal  V ;  but  if  at  6  metres  the 
eye  see  only  D  =  60,  which  should  be  seen  at  60  metres,  then 
V  =      or  very  imperfect  vision. 

Should  the  patient's  sight  be  so  bad  that  he  is  unable  to 
read  any  of  the  letters,  it  may  be  tested  by  trying  at  what 
distance  he  can  count  the  surgeon's  fingers ;  and,  if  he  cannot 
even  do  that,  then  his  power  of  perception  of  light,  his  "P.L.," 
should  be  tested.  This  is  done  by  means  of  a  lamp  in  a  dark 
room,  the  eye  being  alternately  covered  and  uncovered,  and 
the  patient  being  required  to  say  when  it  is  "  light "  and  when 
"  dark."  If  the  flame  be  gradually  lowered,  the  smallest  degree 
of  illumination  perceptible  will  be  ascertained. 

The  eyes  must  be  examined  separately,  that  one  not  under 
examination  being  excluded  from  vision  by  being  shaded  with 
the  patient's  own  hand,  or  other  suitable  screen ;  but  it  must 
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not  be  at  all  pressed  on,  as  any  pressure  would  dim  its  vision, 
Avhen  its  turn  for  examination  may  come. 

In  advanced  age  the  acuteness  of  vision  is  reduced,  owing 
to  certain  senile  changes  in  the  eye. 

THE  FIELD  OF  VISION. 

By  the  Field  of  Vision  (F.V.)  is  meant  the  space  within 
which,  when  one  eye  is  closed,  objects  can  be  seen  by  its  fellow, 
the  gaze  of  the  latter  being  fixed  the  while  on  some  one  object 
or  point.  Thus  if,  standing  on  a  hill,  we  fix  the  gaze  of  one 
eye  on  some  object  on  the  plain  below,  the  field  of  •s'ision 
includes  not  only  that  object,  but  also  many  others  for  miles 
around  it.  If  the  fixation  object  be  nearer  to  us,  our  field  of 
vision  will  be  proportionately  diminished  in  extent. 

The  fixation  object  is  seen  by  central  or  direct  vision,  its 
image  being  formed  on  the  macula  lutea ;  the  other  objects  in 
the  field  of  vision  correspond  with  as  many  difi'erent  points  in 
the  more  peripheral  parts  of  the  retina,  and  are  seen  by  eccen- 
tric or  indirect  vision.  Eccentric  vision  is  of  great  importance 
for  the  guiding  of  om'selves  and  avoiding  obstacles  in  our  way. 
Its  use  may  be  realised  by  the  experiment  of  looking  through 
a  small-bore  cylinder  (e.g.  a  roll  of  music)  with  one  eye,  thus 
cutting  off  its  eccentric  field,  while  the  other  eye  is  closed. 

The  Dimensions  of  the  Field  of  Vision  may  be  measured 
by  means  of  an  instrument  called  the  perimeter.  This  is  a 
semicircular  metal  band,  which  revolves  upon  its  middle  point, 
being  in  this  way  capable  of  describing  a  hemisphere  in  space. 
The  arc  is  divided  into  degrees  marked  on  it,  from  0°  placed  at 
its  middle  point,  to  90°  at  either  extremity.  At  the  centre  of 
the  hemisphere  is  situated  the  eye  under  examination,  while  the 
fixation  point  is  placed  exactly  opposite  in  the  centre  of  the 
semicircle.  A  small  square  bit  of  white  paper,  the  test  object, 
is  slowly  moved  along  the  inner  surface  of  the  arc  from  the 
periphery  towards  the  centre,  until  it  comes  into  view.  The 
horizontal,  vertical,  and  tM'o  intermediate  meridians,  at  the  least, 
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should  be  examined  by  placing  the  arc  of  the  i)erimeter  in  the 
corresponding  planes.  The  boundary  of  the  field  may  be  noted 
on  a  diagram  or  chart  (Fig.  19),  which  represents  the  projec- 
tion of  a  sphere  on  a  plane  surface. 

The  radii  represent  different  meridians,  which  may  be  de- 
termined by  a  dial  with  pointer  on  the  back  of  the  perimeter, 


Fig.  19.— Chart  of  F.  V.  of  Right  Eye. 

while  the  concentric  circles  correspond  with  the  degrees  marked 
on  the  perimeter.  A  pencil  mark  is  placed  on  the  chart  at  the 
spot  corresponding  to  that  on  the  perimeter  at  which  the  test 
object  comes  into  view,  and,  when  the  different  meridians  have 
been  examined,  these  marks  are  united  by  a  continuous  line, 
which  then  represents  the  outer  boundary  of  the  F.V. 
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The  normal  F.V.  is  not  circular,  but  extends  outwards 
about  95°,  upwards  about  53°,  inwards  about  47°,  and  down- 
wards about  65°,  as  represented  by  the  strong  curve  in  Fig.  19. 
The  limitation  upwards  and  inwards  is  chieflj'^  due  to  the  pro- 
jection of  the  supra-orbital  margin  and  the  bridge  of  the  nose, 
but  also  to  the  fact  that  the  outer  and  lower  parts  of  the  retina 
are  less  practised  in  seeing  than  are  the  upper  and  inner  parts, 
and  their  functions  consequently  less  developed.  The  acute- 
ness  of  vision  diminishes  progressively  towards  the  periphery 
of  the  field,  two  points  of  a  certain  size  close  together  being 
distinguishable  from  each  other  only  a  short  distance  from  the 
fixation  point,  while  the  further  towards  the  periphery  the 
larger  must  be  the  test  objects. 

The  Blind  Spot  of  Mariotte  is  a  small  blind  island,  or 
scotoma,  situated  about  15°  to  the  outer  side  of  the  point  of 
fixation,  and  just  below  the  horizontal  meridian.  It  is  shown 
as  a  white  spot  in  Fig.  20.  It  is  due  to  the  optic  papilla,  for  at 
that  place  the  outer  layers  of  the  retina  are  wanting,  and, 
hence,  there  is  there  no  power  of  perception.  There  are  also, 
occasionally,  minute  blind  spots  in  the  field  due  to  large  retinal 
vessels,  which  interfere  with  the  formation  of  the  image  upon 
the  layer  of  rods  and  cones. 

The  Perception  of  Colours  in  the  Peri;phery  of  the  Field  can  be 
examined  with  the  perimeter,  by  means  of  bits  of  coloured 
paper  4  mm.  square.  It  has  been  in  this  way  ascertained, 
that  the  boundaries  of  the  power  of  eccentric  perception  for 
the  different  colours  do  not  seem  to  correspond  with  the 
boundary  for  white  light,  nor  do  the  boundaries  of  the  difi"erent 
colours  coincide.  Examining  from  the  periphery  towards  the 
centre  by  ordinary  day-light,  blue  is  the  colour  which  can  be 
distinguished  as  such  most  eccentricallj',  its  field  extending 
nearly  as  far  as  the  general  F.V.,  then  come  yellow,  orange, 
red,  and,  with  the  most  limited  field,  green.  Blue,  red,  and 
green  being  the  most  important,  their  fields  are  noted  in 
Fig.  20.    Although  the  respective  colours  are  distinguishable 
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within  the  Hmits  indicated,  they  are  by  no  means  so  brilliant 
in  hue  as  when  seen  by  direct  vision.  It  has,  however,  been 
demonstrated,  that  every  colour  is  recognisable  up  to  the 


Fig.  20  {LandoU).—^-\w:\.  of  F.  V.  of  Left  Eye. 


outer  limit  of  the  F.  V.  if  sufficiently  illuminated  ;  so  that  there 
is,  in  fact,  no  absolute  colour-blindness  in  these  i>arts  of 
the  retina,  but  merely  a  diminished  sensitiveness  to  coloured 
light. 


CHAPTER  II. 


ABNORMAL  REFRACTION  AND  ACCOM- 
MODATION. 

I  HAVE  explained  what  is  meant  by  Normal  Refraction,  or 
Emmetropia.  We  recognise  three  different  forms  of  Abnormal 
Refraction,  or  Ametropia.  1.  Hypermetropia  {vTrep.iieTpov.ui}^), 
in  which  the  principal  focus  of  parallel  rays  of  hght  lies  be- 
hind the  retina.  2.  Myopia  (ixveivM^),  or  Short  Sight,  in 
which  the  principal  focus  of  such  rays  lies  in  front  of  the 
retina.  3.  Astigmatism  (a  j/z-iv.  o-Tty/xa),  in  which  the  re- 
fraction of  the  eye  in  its  different  meridians  is  different. 

Hyperisietropia. 
In  a  large  proportion  of  cases,  this  form  of  Ametropia  is  due 
to  the  eyeball  being  too  short  in  its  antero-posterior  axis 
(Axial  H).   It  may  also  depend  upon  deficient  refracting  power 
in  the  dioptric  media  (Curvature  H). 


a  >  

Fig.  21. 

Parallel  rays  of  light  falling  into  the  hypermetropic  eye  {E, 
Fig.  21)  do  not  meet  on  the  retina,  but  converge  towards  a 
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point  (c)  situated  behind  it.  Consequently,  these  rays  do  not 
form  on  the  retina  a  distinct  image  of  the  object  looked  at,  but 
produce  there  a  "  circle  of  diffusion  "  {(I  e),  or  blurred  repre- 
sentation of  the  object. 

Since,  therefore,  in  hypermetropia  the  retina  is  in  front  of 
the  pi'incipal  focus  of  the  dioptric  system,  raj^s  passing  out  of 


^ — ^ 

Fig.  22. 


the  eye  from  any  point  (7?,  Fig.  22)  on  this  retina,  will  pass 
out  as  divergent  rays,  and  will  appear  to  come  from  a  point 
{R')  situated  behind  the  eye,  which  point  is  the  virtual  con- 
jugate focus  of  the  point  E  (compare  Fig.  5). 

Now,  in  order  to  correct  the  hypermetropia — that  is,  to 
render  the  eye  emmetropic,  so  that  parallel  rays  passing  into 
it  may  be  brought  to  a  focus  on  the  retina,  a  convex  lens  (X, 


Fig.  23. 


Fig.  23)  must  be  placed  in  front  of  the  eye,  of  sufficient  strength 
to  render  the  parallel  rays,  before  they  enter  it,  convergent 
towards  E,  so  that,  when  they  meet  the  eye,  they  may  be 
brought  to  a  focus  on  the  retina  i?,  which  is  the  conjugate 
focus  of  A".   The  higher  the  hypermetropia,  i.e.  the  shorter  the 
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antero- posterior  axis  of  the  eyeball,  the  stronger  must  the 
correcting  glass  be.   It  may  be  found  that,  with  a  lens  of  some 
dioptrics  less  power,  the  eye  mil  see  equally  well ;  but  this  it 
does  by  means  of  an  effort  of  accommodation,  which  supple- 
ments the  inadequate  refracting  power  of  the  lens  placed 
before  it.    As  we  proceed  to  higher  lenses,  the  effort  of  accom- 
modation is  relaxed,  until,  finally,  the  strongest  lens  mth  which 
vision  is  still  at  its  best  is  reached,  when,  it  may  for  the  present 
be  assumed,  no  further  effort  of  accommodation  is  made,  and 
L  represents  the  whole  error  of  refraction.    In  low  degrees  of 
hypermetropia  the  eye  can  frequently  see  distant  objects  dis- 
tinctly by  an  effort  of  accommodation,  which  completely  takes 
the  place  of  L.   Wk&n  such  an  eye  is  found  to  have  full  ^dsion 
without  a  glass,  a  beginner  might  fall  into  the  error  of  regard- 
ing it  as  emmetropia ;  but,  if  he  take  the  precaution  of  placing 
a  low  convex  lens  in  front  of  it,  and  then  finds  that  the 
acuteness  of  vision— the  effort  of  accommodation  being  now 
relaxed— remains  as  good  as  without  the  glass,  he  will  avoid 
the  mistake. 

If  a  glass  a  single  number  higher  than  the  exact  measure 
of  the  defect  be  placed  before  the  eye,  vision  again  becomes 
indistinct,  because  the  rays  are  then  brought  to  a  focus  in 
front  of  the  retina,  and  a  circle  of  diffusion  is  formed  on  the 
latter.  The  eye,  in  fact,  is  put  by  such  a  glass  in  a  condition 
of  myopia.  Therefore,  the  strongest  convex  glass  with  tvhkh  a 
hypermetropic  eye  can  see  distant  objects  {the  test-types)  most  distinctly, 
is  the  glass  zvhich  corrects  its  hypermetropia,  and  is  the  measure  of 
the  latter.  Very  commonly  it  is  only  the  manifest  hyper- 
metropia {vide  infra)  which  is  ascertained  by  this  method, 
unless  the  accommodation  has  been  previously  paralysed  by 
atropine. 

This  method  of  determining  the  refraction  l^y  means  of  the 
trial-lenses  and  test-types  is  not  relied  on  nowadays  by  oph- 
thalmic surgeons  to  the  same  extent  as  formerly,  the  examma- 
tion  of  the  upright  ophthalmoscopic  image,  or  else  retinoscopy, 
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having  largely  taken  its  place.  In  conjunction  with  these  it 
is  a  valuable  method. 

The  degree  of  the  hypermetropia  is  indicated,  as  has  been 
said,  by  the  number  of  the  lens  which  corrects  it.  Thus,  if 
the  number  of  the  glass  L  (Fig.  23)  required  to  correct  the 
hypermetropia  of  the  eye  E,  be  2'OD,  we  say  this  eye  is  hyper- 
metropic two  dioptrics,  or  has  a  hypermetropia  of  two  dioptrics 
(H  =  2-0D). 

Amplitude  of  Accommodation  in  Hypermetropia. — When  at  rest  the 
refraction  of  the  hypermeti'opic  eye  is  deficient,  consequently  r  must  be 
negative  ( -  ?•),  and  the  amplitude  of  accommodation  must  include  the 
power  required  to  adapt  the  eye  to  infinity,  therefore  : — 
a=p  -  ( -  r)  =p  +  r. 

For  example  : — If  the  punctum  proximum  of  a  hypermetropic  eye  of 
5  D  be  at  30  cm.,  what  is  the  amplitude  of  accommodation  ?  5  D 
(  =  r)  is  necessary  in  order  to  make  the  eye  emmetropic,  and  to  accommo- 
date the  emmetropic  eye  to  30  cm.  3'25  D  (^V"  =  3'25)  is  required.  Hence 
«  =  3-25  +  5  =  8-25  D. 

The  Angle  7  in  Hypermetropia. — In  hypermetropia,  as  in  emmetrojna, 
the  cornea  is  cut  to  the  inside  of  its  axis  by  the  visual  line  ;  but  in 
hypermetropia  the  angle 
which  the  visual  line  forms 
with  the  axis  of  the  cornea 
is  very  much  greater,  owing 
to  the  shortness  of  the  eye- 
ball, and  the  effect  is  to 
increase  the  distance  be- 
tween the  macula  lutea  ^M) 
and  the  optic  axis  (A)  (Fig. 
24).    Consequently,  in  ex-  Fig.  24. 

treme  cases,  when  the  visual  lines  of  a  hypermetropic  individual  are 
directed  to  an  object,  the  axes  of  the  cornese  may  seem  to  diverge,  and  thus 
the  appearance  of  a  divergent  strabismus  wUl  be  given. 

The  evU  effects  of  the  constant  and  excessive  demand  upon 
the  accommodation  in  hypermetropia  are  chiefly  these  : — 

1.  Cramp  of  the  Ciliary  Muscle. — Its  persistently  main- 
tained contraction  frequently  gives  rise  to  a  tonic  cramp  of 
the  muscle.  This  spasm  is  not,  or  may  be  only  partially,  re- 
laxed, when  the  correcting  convex  glass  is  held  before  the  eye  ; 


28 


DISEASES  OF  THE  EYE. 


[chap.  II. 


and,  consequently,  the  whole  or  part  of  the  hypermetropia 
may  be  masked  by  the  cramp.  That  part  of  the  hypermetropia 
which  is  thus  masked  is  called  latent  (HI),  while  the  part 
which  is  revealed  by  the  convex  glass  is  called  manifest  (Hm). 
The  entire  hypermetropia  is  made  up  of  the  latent  and  manifest 
H  (H  =  Hm+Hl). 

If  the  cramp  be  excessive,  parallel  rays  may  be  kept  con- 
vergent on  the  retina  by  it  alone,  and  vision  may  be  made 
worse,  rather  than  better,  by  even  a  weak  convex  glass  held 
before  the  eye,  the  latter  seeming  then  to  be  emmetropic.  In 
this  case  we  say  that  the  whole  hypermetropia  is  latent. 

Or,  in  extreme  cases  of  accommodative  spasm,  parallel  rays 
may  be  united  in  front  of  the  retina,  and  the  eye  made  ap- 
parently myopic.  Serious  errors  might  therefore  arise  if  this 
cramp  were  overlooked,  as  it  is  very  apt  to  be  in  the  examina- 
tion with  the  trial-lenses.  When  it  is  present  in  a  high  degree, 
the  patient  cannot  maintain  a  sustained  view  of  an  object  at 
any  distance,  without  suffering  pain  in  and  about  the  eyes.  It 
is  frequently  the  reason  why  perfect  acuteness  of  vision  is  not 
obtained  by  aid  of  the  trial-lenses,  and  the  surgeon  must  be 
careful  not  to  be  led  into  an  error  of  diagnosis  by  it.  Ex- 
amination with  the  ophthalmoscope,  or  paralysis  of  accommo- 
dation with  atropine,  will  enable  him  to  avoid  mistakes. 

In  order  to  relieve  this  cramp,  the  ciliary  muscle  must  be 
paralysed  by  a  solution  of  atropine  freely  instilled ;  and  it 
will  often  be  necessary  to  keep  the  accommodation  paralysed 
for  some  days,  and  to  commence  the  use  of  the  correcting 
spectacles  before  the  effect  of  the  atropine  begins  to  wear  off 
In  this  way  a  recurrence  of  the  spasm  may  be  often  prevented. 

As  life  advances,  and  the  power  of  accommodation  diminishes, 
the  manifest  part  of  the  hypermetropia  increases,  while  the 
latent  part  decreases,  until  finally  Hm  =  H. 

2.  Accommodative  Asthenopia.— In  looking  at  distant 
objects  the  accommodation  of  the  normal  eye  is  at  perfect  rest, 
and  does  not  come  into  play  until  the  object  is  approached 
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close  (within  6  m.)  to  the  eye.  But,  even  for  distant  objects 
the  hypermetropic  eye  must  accommodate ;  and,  having  for 
those  distances  used  up  part  of  its  accommodative  energy,  it 
has  for  near  objects  actually  less  at  disposition  than  the  normal 
eye.  Hence  we  find  that  hypermetropic  people  often  com- 
plain of  inability  to  sustain  accommodative  efforts  for  near 
objects  for  any  length  of  time.  After  reading,  sewing,  etc., 
for  a  short  time,  sensations  of  pressure  in  the  eyes,  and  of 
weight  above  and  around  them  come  on,  and  the  words  or 
stitches  become  indistinct,  and  cannot  be  distinguished.  The 
work  must  then  be  interrupted,  and  after  a  few  minutes'  rest 
can  be  resumed,  but  must  soon  again  be  given  up.  After  a 
Sunday's  rest  the  patient  is  often  able  to  get  on  better  than 
on  the  previous  Saturday.  These  symptoms  depend  simply 
upon  inability  of  the  ciliary  muscle  to  perform  the  excessive 
demands  made  upon  it. 

Accommodative  Asthenopia  (a  frw.  adevo<i,  oj-v/r),  as 
this  group  of  symptoms  is  called,  often  appears  suddenly 
during  or  after  illness.  The  explanation  of  this  is  that, 
although  hypermetropia  had  always  existed,  yet  in  health  the 
ciliary  muscle  was  equal  to  the  great  efforts  required  of  it, 
but  in  sickness  it  shared  the  debility  of  the  system  in  general. 
To  relieve  accommodative  asthenopia,  we  have  merely  to  pre- 
scribe those  lenses  for  near  work  which  correct  the  hyper- 
metropia, and  by  this  means  to  place  the  eyes  in  the  position 
of  emmetropic  eyes. 

3.  Internal,  or  Convergent,  Concomitant  Strabismus. 
— This  condition  has  a  certain  relation  to  hypermetropia.  It 
will  be  treated  of  in  the  chapter  on  the  Motions  of  the  Eye- 
balls and  their  Derangements  (chap,  xxi.) 

The  Prescribing  of  Spectacles  in  Hypermetropia  — 
If  a  person  be  found  to  be  hypermetropic,  but  that  his  acute- 
ness  of  vision  without  glasses  is  good,  or  as  good  as  he  desires, 
and  that  he  complains  of  no  asthenopic  symptoms,  glasses  need 
not,  indeed  should  not,  be  prescribed  for  him.    No  disease  in 
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his  eye  will  result  from  his  going  without  glasses.    At  the 
most  he  may  get  cramp  of  accommodation. 

If  the  patient  complain  of  imperfect  distant  vision  due  to 
hypermetropia,  then  those  lenses  which  correct  the  Hm  may 
be  prescribed  for  distant  vision,  to  be  worn  either  constantly 
or  occasionally,  as  he  may  desire.  Such  a  patient  is  almost 
certain  to  complain  also  of  accommodative  asthenopia,  while 
many  patients  will  be  met  with,  who  complain  of  the  latter, 
yet  express  themselves  as  perfectly  satisfied  with  their  distant 
vision.  For  reUef  of  the  asthenopia  it  is  usually  enough  to 
prescribe  spectacles  for  near  work  which  will  correct  the  Hm, 
along  with  1  D  or  2  D  of  the  HI,  if  the  latter  exist. 

If  there  be  excessive  cramp  of  accommodation,  glasses  to 
correct  the  whole  hypermetropia  should  be  worn  while  the 
eye  is  under  atropine ;  and  afterwards,  as  much  of  the  HI  as 
possible,  along  with  the  Hm,  should  be  corrected  by  glasses  to 
be  worn  constantly. 

Myopia,  or  SnoRTSiaHT. 
This  form  of  ametropia  is  due,  in  a  vast  majority  of  cases, 
to  the  antero-posterior  axis  of  the  eyeball  being  too  long  (Axial 
M)  and  hence,  its  refracting  media  not  being  proportionately 


Fig.  25. 


diminished  in  power,  parallel  rays  of  light  (a  h,  Fig.  25)  are 
not  brought  to  a  focus  on  the  retina,  but  in  front  of  it  (at/), 
and  form  on  the  retina  circles  of  diffusion  (c  rf). 
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Myopia  may  also  be  caused  by  abnormally  high  refracting 
power  in  the  crystalline  lens,  as  in  spasm  of  the  ciliary  muscle, 
and  in  some  cases  of  commencing  cataract,  and,  also,  by 
conical  cornea.    (Curvature  M.) 

Since,  in  the  myopic  eye,  the  retina  is  beyond  the  principal 
focus  of  the  dioptric  system,  rays  emerging  from  any  point 


Fig.  26. 

{c,  Fig.  26)  of  the  fundus  will  pass  out  convergent,  and  will 
unite  in  front  of  the  eye  at  the  conjugate  focus  of  the  retina 
(j-).    (Compare  Fig.  4.) 

Conversely,  rays  diverging  from  a  certain  point  (?•)  in  front 
of  the  eye  will  be  focussed  on  the  retina  (c). 

If  an  object  be  brought  towards  the  eye,  the  divergence  of 
those  rays  which  pass  from  it  into  the  eye  increases,  until, 
when  it  has  reached  the  point  r,  their  divergence  is  just  suffi- 
cient to  allow  them  to  be  united  at  the  conjugate  focus  c,  which 
is  on  the  retina.  This  point  r  is  the  punctum  remotum  1  of  the 
myopic  eye.  In  order,  therefore,  that  the  shortsighted  eye 
may  be  able  to  see  distant  objects,  it  is  necessary  that  the 
parallel  rays  coming  from  those  objects  should  be  given  such 
>  Tlie  punctim  remotum  i.s  always  the  conjugate  focus  of  the  retina  lu 

et!  Ia      -i  ''''  hypermetropia  it  is  behind  the 

eye  and  .s  virtual  or  negative,  because  the  retina  is  in  fi^ont  of  the  principal 

^"^^^^-^'-^f-n^gf-m  a  point  behind  the 
ye  and  iT^Ix'Z^'T  '\     '""'^'^'^         ^^^^^  front  of  the 

Ind  the        i  '  ''''  ""^""^  principal  focus, 

and  tne  rays  emerge  convergent. 
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a  degree  of  divergence  before  they  pass  into  the  eye,  as  though 
they  came  from  this  punctum  remotum.    This  can  readily  be 
effected  by  placing  the  suitable  concave  lens  in  front  of  the 
eye,  and  the  number  of  this  glass  will  indicate  the  degi-ee  of 
the  myopia,  i.e.  how  many  dioptrics  the  refracting  power  of 
the  eye  is  in  excess  of  an  emmetropic  «ye.    The  focal  length 
of  the  correcting  glass  corresponds,  of  course,  with  the  distance 
of  the  punctum  remotum  from  the  eye,  provided  the  glass  be 
held  close  to  the  cornea.    The  focus  of  the  glass  and  the 
punctum  remotum  of  the  eye  are  then  identical,  and,  therefore, 
parallel  rays  after  passing  through  the  glass  will  have  a  diverg- 
ence as  though  they  came  from  this  point,  and  wiU  form  an 
exact  image  of  the  object  from  which  they  come  on  the  retma. 


Fig.  27. 

For  example  :-If  the  punctum  remotum  (Fig.  27)  be  situated 
at  14  cm.  from  the  eye,  then  the  number  of  the  correcting 
lens  will  be  7  D,  because  the  focal  distance  of  this  lens  is  U 
cm  (1-0-0=7)  In  practice,  however,  we  cannot  hold  the  glass 
so  close  to  the  cornea,  and,  therefore,  we  must  subtract  the 
distance  between  it  and  the  cornea  from  the  focal  distance  ot 
the  required  lens.  In  the  above  case,  suppose  the  distance 
from  cornea  to  glass  be  4  cm.,  the  required  lens  will  be  10  D 

^'""Detemination  of  the  Degree  of  Myopia.-The  degree 
or  amount  of  myopia,  as  of  hypermetropia,  may  be  determmed 
either  by  the  ophthalmoscope,  or,  experimentally,  by  means 
of  the  trial-lenses  and  test-types. 


CHAP.  II.] 


MYOPIA. 


33 


By  the  latter  method,  examining  each  eye  separately,  we 
find  the  correcting  glass  by  placing  our  patient  as  directed  in 
the  section  on  Acuteness  of  Vision.  A  weak  concave  trial- 
glass  is  then  held  before  the  eye  imder  examination,  and 
higher  numbers  are  gradually  proceeded  to,  until  the  glass  is 
reached  which  gives  the  eye  the  best  distinguishing  power  for 
the  types.  We  often  find  that  there  are  several  glasses,  with 
each  of  which  the  patient  can  see  equally  well.  The  weakest 
of  these  is  the  measure  of  his  myopia.  When  a  higher  glass  is 
used  the  eye  may  still  see  well,  but  it  does  so  only  by  an 
effort  of  accommodation,  and  the  glass  employed  represents 
not  merely  the  myopia  present,  but  also  this  accommodative 
effort.  No  more  serious  mistake  can  be  made  than  the  pre- 
scribing of  too  strong  concave  glasses  for  a  myopic  individual, 
as  will  be  seen  farther  on. 

The  Amplitude  of  Accommodation  in  Myopia. — The  myopic  eye  has 
an  excess  of  refractive  power  as  compared  with  the  emmetropic  eye ;  there- 
fore, in  calculating  its  amplitude  of  accommodation,  this  excess  must  be 
subtracted  from  the  positive  refractive  power  {p),  which  would  be  required 
to  adapt  the  emmetropic  eye  to  the  same  punctum  proximum ;  or,  in  other 
words,  the  myopic  eye  has  need  of  less  accommodative  power  than  the 
emmetropic  eye,  because,  even  at  rest,  it  is  adapted  for  a  distance  (R,  its 
punctum  remotum)  for  which  the  emmetropic  eye  has  to  accommodate ; 
hence,  in  myopia  : — 

a  =p  -  r. 

For  example,  a  myopic  person  of  10  D  who  can  accommodate  up  to  8  cm. 
(^  =  if2.=  12  D)  has  an  amplitude  of  accommodation  of  12  —  10  =  2  D. 


V  

0  ^  ^ 

Fig.  28. 


The  Angle  y  in  Myopia. — In  myopia,  owing  to  the  length  of  the  eye- 
ball, the  cornea  is  cut  much  closer  to  its  centre  by  the  visual  line  than  in 
emmetropia ;  or,  these  two  lines  may  coincide ;  or,  the  cornea  may  even  bo 
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cut  to  the  inside  of  its  centre  by  the  visual  line  {vide  Fig.  28).  In  any 
of  these  cases,  but  especially  in  the  latter,  the  efi'eet  will  be  that  of  an 
apparent  convergent  strabismus. 

Myopia  generally  first  shows  itself  from  the  eighth  to  the 
tenth  year,  and  is  apt  to  increase,  especially  during  the  earlj' 
years  of  puberty.  Its  progressive  increase  is  encouraged  by 
use  of  the  eye  for  near  work,  such  as  reading,  sewing,  drawing, 
etc.,  and  is  due  to  a  further  elongation  of  the  antero-posterior 
optic  axis. 

Many  shortsighted  people  half  close  their  eyes  when  en- 
deavouring to  distinguish  distant  objects,  in  order  that  the 
rays  may  be  prevented,  so  far  as  possible,  from  passing  through 
peripheral  parts  of  the  crystalline  lens,  which  would  increase 
the  circles  of  diffusion.  This  habit  it  is  which  has  given  the 
name  of  myopia  (/xvaw,  wi/-)  to  the  condition. 

Progressive  Myopia  frequently  becomes  complicated 
with  Organic  Disease,  viz, — 1.  Fosterior  Staphyloma.— This 
condition  is  recognised  by  the  ophthalmoscope  as  a  white  crescent 
at  the  outer  side  of  the  optic  papilla.  Owing  to  bulging  of  the 
eyeball  the  choroid  becomes  atrophied  at  this  place,  and  admits 
of  the  white  sclerotic  being  seen.  The  staphyloma  sometimes 
extends  all  round  the  optic  papilla ;  and,  by  stretching  of  the 
retina  in  these  extreme  cases,  its  functions  may  become  deranged, 
and,  in  consequence,  the  blind  spot  increased  in  size. 

2.  Choroidal  Degeneration  in  the  Neighbourhood  of  the  Macula 
Lutea.—This,  should  always  be  carefully  looked  for, as  the  region 
of  the  yellow  spot  is  very  liable  to  disease  in  bad  cases  of  pro- 
gressive myopia.  The  disease  seems  to  begin  in  the  choroid, 
giving  the  appearance  of  small  cracks  or  fissures  which  later  on 
develop  into  a  patch  of  choroidal  atrophy.  The  retina  at  the 
spot  becomes  disorganised,  and  very  serious  disturbance  of 
vision  is  the  result,  the  patient  being  disabled  from  reading. 

3.  Hcemwrhage  in  the  Retina  at  the  Yellow  Spot  may  occur, 
causing  similar  visual  defects,  and  when  the  haemorrhage  be- 
comes absorbed,  the  macula  lutea  may  not  recover  its  function, 
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owing  to  the  delicate  retinal  tissue  having  been  seriously- 
damaged.  Yet,  we  often  meet  with  cases  of  this  kind  which 
do  regain  their  former  vision. 

4.  Detachment  of  the  Retina. — This  is  a  frequent  and  most 
serious  complication  of  progressive  myopia.  It  will  be  fully 
considered  in  the  chapter  on  Diseases  of  the  Eetina  (chap, 
xviii.) 

6.  Opacities  in  the  Vitreoics  Humour. — These  often  accompany 
the  choroidal  alterations. 

Insufficiency  of  the  Internal  Recti  Muscles  is  another  anomaly 
which  we  find  very  commonly  associated  with  progressive 
myopia ;  bnt  it  can  hardly  be  regarded  as  an  organic  disease, 
or  as  a  result  of  progressive  myopia.  It  may  more  properly 
be  looked  upon  as  a  concomitant  congenital  irregularity,  and, 
perhaps,  as  one  of  the  causes  of  the  progressive  nature  of  myopia. 
It  will  be  fully  discussed  in  chapter  xxi. 

Cramp  of  Accommodation  is  often  present  in  myopic  eyes, 
and  wiU  cause  the  myopia,  examined  with  trial-lenses  and  test- 
types,  to  seem  higher  than  it  is.  The  surgeon,  being  aware  of 
this  source  of  error,  will  guard  against  it. 

The  Management  of  Myopia. — The  great  danger  of 
myopia  being  its  progressive  increase,  with  consequent  or 
attendant  organic  disease,  its  management  is  one  of  our  most 
important  and  difficult  tasks,  especially  in  these  days  of  high- 
pressure  education.  Many  cases  of  myopia  are  not  progressive, 
and  cause  no  anxiety ;  others  are  periodically  progressive ; 
and  again,  others  are  continuously  or  absolutely  progressive. 
In  the  periodically  progressive  form  the  age  of  puberty  is 
usually  the  time  of  greatest  increase  and  greatest  danger,  the 
myopia  often  becoming  stationary  later  on.  In  the  absolutely 
progressive  cases  the  increase  goes  on  rapidly  until  after 
puberty,  and  then  more  slowly,  but  it  usually  leads  to  con- 
siderable loss  of  vision  unless  the  greatest  care  be  taken. 

In  the  progressive  forms,  close  approximation  of  the  eyes 
to  the  work,  meaning  convergence  of  the  visual  lines  and 
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accommodative  effort,  as,  also,  everything  which  tends  to  cause 
congestion  of  the  eyes  and  head,  are  what  we  have  to  try  to 
prevent.  In  order  that  these  patients  may  not  be  obliged  to 
approach  close  to  their  work,  they  shoidd  occupy  themselves 
with  large  and  not  with  minute  objects,  and  only  by  good  light. 
When  possible  (vide  infra)  such  spectacles  should  be  prescribed 
for  them  as  ■will  enable  them  to  read  at  a  distance  of  25  to 
30  cm.  In  reading  and  writing,  the  books  and  papers 
should  be  on  a  slope,  to  facilitate  an  upright  position  of  the 
head,  and  the  table  should  not  be  too  low.  They  should 
pause  to  rest  for  some  minutes  occasionally  during  a  spell  of 
work,  while  the  number  of  working  hours  in  the  day  should 
be  restricted.  The  action  of  the  bowels  should  be  regulated, 
the  feet  kept  warm,  and  all  excessive  bodily  exertion  avoided, 
so  that  congestion  of  the  head  and  eyes  may  be  prevented. 
Where  posterior  staphyloma,  haemorrhages  at  the  macula  lutea, 
or  opacities  in  the  vitreous  humour,  are  present,  Heurteloup's 
artificial  leech  applied  to  the  temple,  mild  purgatives,  and 
complete  rest  of  the  eyes,  with  the  use  of  atropine  for  some 
weeks  to  immobilise  the  ciliary  muscle,  are  to  be  ordered.  If 
the  choroidal  changes  be  very  marked,  small  doses  of  the 
perchloride  of  mercury  are  indicated.  The  eyes  should  be 
protected  from  light  by  blue  or  smoked  protection-spectacles, 
this  latter  precaution  being  especially  necessary  during  the  use 
of  atropine.  Insufficiency  of  the  internal  recti  should  be  cor- 
rected by  prisms,  or  by  operation. 

The  correction  of  the  myopia  by  suitable  glasses  is  an  im- 
portant and  difficult  matter.  In  some  cases  of  slight  myopia 
(2-5  D  and  less)  in  young  patients  with  good  amplitude  of 
accommodation,  the  correcting  glasses  may  be  prescribed  to  be 
worn  constantly  for  near  as  well  as  for  distant  objects,  and 
thus  the  patient  is  placed  in  the  position  of  an  emmetrope. 
In  other  cases,  where  the  error  of  refraction  is  not  excessive 
and  the  eye  is  organically  healthy,  the  whole  defect  may  be 
corrected  for  distant  vision,  if  the  individual  be  warned  not  to 
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use  his  glasses  for  near  work,  lest  he  should  strain  his  accom- 
modation. In  high  degrees  of  myopia  strong  glasses  may  be 
given  for  distant  vision,  but  it  is  wise  to  give  them  1  D  or 
1-5  D  less  than  the  full  correction,  so  that  all  danger  of  ac- 
commodative effort  may  be  avoided.  In  these  same  cases, 
provided  there  be  no  ophthalmoscopic  changes,  or  only  some 
of  minor  significance,  and  if  the  vision  be  good,  such  a  glass 
may  be  given  as  wiU  enable  the  patient  to  read  at  25  to 
30  cm.  This  glass  may  be  foimd,  by  subtracting  from  the 
number  of  the  glass  representing  the  degree  of  the  myopia  (say 
7  D)  the  lens  whose  focal  length  corresponds  to  the  distance 
(say  30  cm.)  required  (this  here  would  be  3 '25  D,  because 
i_oo  =  3-25,  and  then  7-0- 3-25  =  3-75  D,  the  glass  required). 
By  aid  of  such  glasses  this  myope  can  read  at  a  distance  much 
more  favourable  for  the  convergence  of  his  optic  axes,  and  for 
the  erect  position  of  his  head ;  but  there  is  a  danger  associated 
with  their  use,  namely,  that  if  the  patient  approach  his  book 
closer  than  the  prescribed  distance,  he  does  away  with  the 
advantage  he  should  gain  from  them,  and,  by  necessitating  an 
effort  of  accommodation,  turns  them  to  a  serious  source  of 
danger  for  the  eye.  Patients  in  whom  the  acuteness  of  vision 
is  much  lowered  are  liable  to  approach  their  work  in  this  way, 
in  order  to  obtain  larger  retinal  images,  the  more  so  as  the 
concave  glasses  diminish  the  size  of  the  images,  and  in  such 
cases  it  is  better  not  to  give  glasses  for  near  work.  It  is  often 
necessary  to  provide  patients  with  spectacles  which  will  enable 
them  to  use  their  eyes  for  some  special  purpose  at  a  given 
distance,  e.g.  the  pianoforte,  painting,  etc.,  and  these  can  be 
found  as  above  explained. 

Astigmatism. 

This  is  a  compound  form  of  ametropia,  due  to  the  cornea 
being  more  curved  in  one  meridian  than  in  another,  similarly 
as  the  back  of  the  bowl  of  a  spoon  is  more  convex  from  side 
to  side  than  from  heel  to  point. 
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In  Regular  Astigmatism  the  directions  of  the  greatest  and 
least  curvations  of  the  cornea  are  always  at  right  angles  to 
each  other,  and  usually  fall  precisely  in  the  vertical  and  hori- 
zontal meridians,  the  meridian  of  greatest  curvature  being  most 
frequently  the  vertical.  The  result  of  this  is,  that  a  pencil  of 
rays  passing  into  the  eye,  instead  of  meeting  at  a  common  focus, 
is  irregularly  refracted,  those  rays  passing  through  the  vertical 
meridian  of  the  cornea  being  brought  to  a  focus  much  earlier 
than  those  which  fall  through  its  horizontal  meridian;  and, 
consequently,  at  the  focus  of  the  former  the  latter  rays  form 
a  horizontal  streak  of  light.  The  intermediate,  or  oblique, 
meridians  will  probably  be  of  regularly  intermediate  refracting 
power. 

The  interval  between  the  foci  of  the  two  principal  meri- 
dians is  called  the  Focal  Interval,  and  is  a  measure  of  the 
astigmatism. 

The  accompanying  diagram  (Fig.  29),  after  Donders,  will 
assist  in  the  understanding  of  the  course  of  a  pencil  of  rays 


Fig.  29. 


after  they  have  passed  through  an  astigmatic  cornea,  those  rays 
belonging  to  the  horizontal  and  vertical  meridians  being  chiefly 
considered. 

At  A  neither  vertical  {v,  v')  nor  horizontal  (/i,  /(■ )  rays  have 
yet  been  united  at  their  foci,  but  the  vertical  rays  are  the 
nearest  to  their  focus ;  and,  therefore,  the  appearance  which 
the  pencil  of  rays  would  give,  if  caught  here  on  an  interceptmg 
screen,  is  an  oval  with  its  long  axis  horizontal.  At  B  the 
vertical  rays  have  met  at  their  focus,  but  the  horizontal  rays 
not  as  yet  at  theirs,  and  the  result  is  therefore  a  horizontal 
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straight  line.  At  C  the  vertical  rays  are  diverging  again  from 
their  focus,  and  the  horizontal  rays  have  still  not  come  to 
theirs.  At  D  the  same  conditions  exist,  only  a  little  farther 
on,  where  the  one  set  of  rays  is  diverging,  the  other  still  con- 
verging, but  each  at  the  same  angle,  hence  the  shape  of  the 
figure  is  round.  At  F  the  horizontal  rays  have  met,  and  the 
result  is  a  vertical  straight  line.  At  G-  both  sets  of  rays  are 
divergent,  and  the  figure  is  an  oval  with  the  long  axis  per- 
pendicular. 

There  are  various  kinds  of  regular  astigmatism,  according 
to  the  position  of  the  two  principal  foci  with  reference  to  the 
retina,  as  follows  : — 

1.  Simple  Hypermetropic  Astigmatism. — When  the  focus  (V, 
Fig.  30)  of  the  vertical  rays  is  situated  on  the  retina  (emmetropia 


Fig.  30.  Fig.  31. 

in  that  meridian),  while  that  (H)  of  the  horizontal  rays  lies 
behind  the  retina  (hypermetropia  in  that  meridian). 

2.  Compound  Hypermetropic  Astigmatism. — When  the  foci  of 


Fio.  32.  Fia.  33. 


both  sets  of  rays  is  behind  the  retina,  that  (H,  Fig.  31)  of  the 
horizontal  rays  farther  back  than  that  (V)  of  the  vertical  rays. 
3.  Simple  Myopic  Astigmatism. — When  the  focus  (H,  Fig.  32) 
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of  the  horizontal  rays  is  situated  on  the  retina  (emmetropia  in 
that  meridian),  while  the  focus  (V)  of  the  vertical  rays  is 
situated  in  front  of  the  retina. 

4.  Compound  Myopic  Astigmatism. — When  the  foci  of  both 
sets  of  rays  are  situated  in  front  of  the  retina,  but  farther 
forward  in  the  case  (V,  Fig.  33)  of  the  vertical  rays. 

5.  Mixed  Astigmatism. — When  the  focus  (H,  Fig.  34)  of  the 
horizontal  rays  falls  behind  the  retina  (hypermetropia  in  that 

meridian),  and  the  focus  (V)  of  the 
perpendicular  rays  in  front  of  the  re- 
tina (myopia  in  that  meridian). 

Symptoms  of  Astigmatism. — 
We  may  conclude  that  an  individual 
is  astigmatic,  if  he  sees  horizontal  (or 
j,^^  vertical)  lines,  such  as  the  horizontal 

portions  of  Roman  capital  letters  or 
the  horizontal  lines  in  music  distinctly,  while  the  vertical  (or 
horizontal)  lines  seem  indistinct.  We  have  such  a  complaint, 
for  example,  when  the  retina  is  situated  at  the  focus  of  the 
parallel  rays  passing  through  the  vertical  meridian  of  the 
cornea. 

Suppose  an  eye  to  be  emmetropic  in  the  vertical  meridian, 
and  ametropia  in  the  horizontal  meridian.  We  must  first 
consider  how  a  point  will  be  seen  by  such  an  eye.  The  rays 
of  light  emitted  from  the  point  and  passing  through  the 
horizontal  meridian  vrill  not  be  brought  to  a  focus  on  the 
retina,  but  will  produce  a  blurring  of  the  retinal  image  of  the 
point  at  each  side,  while  the  vertical  rays  will  unite  on  the 
retina,  and,  consequently,  the  point  will  appear  distinctly 
defined  above  and  below. 

A  line  may  be  regarded  as  a  number  of  points,  and,  in  order 
to  understand  how  lines  will  be  seen  by  an  astigmatic  eye  such 
as  the  above,  it  is  only  necessary  to  arrange  a  number  of  points 
in  vertical  and  horizontal  lines — as  at  a  and  h  in  Fig.  35.  It  is 
evident  at  once  from  mere  inspection  that  the  horizontal  line 
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■will  appear  distinct,  because  the  rays  which  diverge  from  each 
point  of  the  latter  in  a  vertical  plane,  i.e.  at  right  angles  to 
the  direction  of  the  line,  are  brought  to  ^ 
a  focus  on  the  retina ;  while  those  rays 
diverging  in  a  horizontal  plane,  although 
not  meeting  on  the  retina,  do  not  render 
the  picture  of  the  line  indistinct,  be-  CL 
cause  the  diffusion  images  resulting  from 

them  exist  in  the  horizontal  direction,  and,  consequently, 
cover  or  overlap  each  other  on  the  horizontal  line,  and  there- 
fore are  not  seen.    At  the  ends  of  the  line  only  (5,  Fig.  36)  do 
cc  the  diffusion  images  cause  a  "fuzziness,"  or 

wmm.  make  the  line  seem  longer  than  it  is.  In 

2  '^^^  case  a  vertical  line  (a.  Figs.  35  and  36) 
seems  indistinct ;  because,  the  horizontal 
meridian  being  out  of  focus,  the  diffusion 
Fig.  36.         images  existing  in  that  direction  are  very 
apparent,  as  they  do  not  overlap.     On  the  other  hand,  in 
order  to  see  a  vertical  stripe  accurately,  it  is  necessary  only 
that  the  rays  diverging  in  a  horizontal  plane  should  have 
their  focus  on  the  retina ;  and,  therefore,  if  an  individual  can 
only  see  vertical  lines  distinctly  at  6  metres,  we  know  that  his 
eye  is  emmetropic  in  the  horizontal  meridian  (and  probably 
myopic  in  the  vertical  meridian).    We  do  not,  however,  hear 
this  complaint  as  often  as  might  be  expected,  because  simple 
astigmatism  is  not  so  common  as  one  or  other  of  the  compound 
forms. 

Astigmatic  people  do  not  generally  see  very  distinctly, 
either  at  long  or  at  short  distances. 

Even  in  hypermetropic  astigmatism  the  book  is  very  often 
brought  close  to  the  eyes,  in  order,  by  increasing  the  size  of 
the  image,  to  make  up  for  its  indistinctness. 

Astigmatic  individuals  frequently  suffer  much  from  head- 
ache, due  to  constant  effort  to  see  distinctly,  and  we  cure  the 
headache  when  we  correct  the  astigmatism. 
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All  these  signs  and  symptoms  appertain  more  to  the  rather 
high  degrees  of  astigmatism.  Slighter  degrees  may  cause  no 
annoyance  heyond  some  indistinctness  of  vision  ;  and,  indeed, 
slight  degrees  of  hypermetropic  astigmatism  often  pass  un- 
noticed until  late  in  life,  when  the  accommodation  begins 
to  fail. 

We  are  often  led  to  suspect  and  seek  for  astigmatism,  when, 
in  examining  the  refraction  with  spherical  glasses,  we  are  able 
to  bring  about  some  improvement  of  vision,  but  cannot  obtain 
normal  V  with  any  glass,  while  there  is  no  organic  disease  to 
account  for  the  defect.  Also  if,  in  examining  with  spherical 
glasses,  we  find  V  benefited  equally  by  several  glasses  of  con- 
siderable difierence  in  power,  even  perhaps  by  convex  as  well 
as  by  concave  glasses. 

The  ophthalmoscope  affords  us  an  admirable  means  of 
diagnosing  astigmatism,  and  of  determining  its  amount.  Just 
as  the  astigmatic  eye  cannot  see  horizontal  and  vertical  lines 
equally  well  at  the  same  moment,  so  is  an  observer  unable  to 
see  both  the  vertical  and  horizontal  vessels  in  the  retina  of  the 
eye  simultaneously,  but  must  alter  his  accommodation  to  be 
able  to  see  first  the  one  set  and  then  the  other. 

A  comparison  of  the  shape  of  the  optic  papilla,  as  seen  in 
the  upright  and  in  the  inverted  images,  also  gives  a  clue  to  the 
presence  of  astigmatism.  Inasmuch  as  the  fundus  oculi  is  very 
much  magnified  by  the  dioptric  media  through  which  it  is 
seen  in  the  upright  image,  and,  as  this  enlargement  is  greater 
the  shorter  the  focal  length  of  the  media,  or,  in  the  direction 
of  the  meridian  of  shortest  focus  (meridian  of  highest  refraction), 
which  is  most  commonly  the  vertical  meridian,  a  circular 
object  such  as  the  papilla  will  seem  to  be  of  an  oval  shape  with 
its  long  axis  vertical.  But,  in  the  inverted  image,  in  the 
meridian  of  highest  refraction,  the  image  Ues  nearer  the  convex 
lens  than  in  the  meridian  of  lowest  refraction,  and,  hence,  is 
much  less  magnified  in  the  former  than  in  the  latter  meridian ; 
and  here,  consequently,  the  round  optic  papilla  is  seen  as  an 
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oval  Ayath  its  long  axis  horizontal.  Sometimes  the  papilla  is 
really  of  an  oval  shape  and  not  round,  and  then  the  diagnosis 
is  readily  made  by  observing  that  in  one  image  it  is  seen  as  an 
oval,  while  in  the  other  image  it  is  circular.  Care  must  be 
taken  in  the  indirect  method  not  to  hold  the  lens  obliquely, 
as  this  would  be  sufficient  to  make  a  circular  disc  appear 
oval,  the  long  axis  of  the  oval  being  in  the  direction  of  the 
axis  round  which  the  lens  is  rotated.  The  determination 
of  the  degree  of  astigmatism  can  also  be  accomplished 
with  the  ophthalmoscope,  and  will  be  treated  of  in  the  next 
chapter. 

The  Estimation  of  the  Degree  of  Astigmatism,  and 
its  Correction. — It  is  evident  that,  to  correct  astigmatism, 
the  ordinary  spherical  lenses  would  be  of  little  use,  for  they 
affect  the  refraction  of  the  light  passing  through  them  equally 
in  every  direction.  We  employ,  therefore,  what  are  termed 
cylindrical  lenses,  ground  in  a  peculiar  way,  which  refract  light 
in  one  direction  only,  viz.  that  corresponding  to  their  curva- 
tures and  at  right  angles  to  their  axes.  The  rays  which  pass 
through  these  lenses  in  a  direction  corresponding  to  their  axes 
are  not  refracted. 

Simple  Astigmatism. — If  a  case  come  before  us  in  which  we 
suspect  astigmatism,  we  place  Snellen's  Sunrise  {vide  diagram 
at  end  of  book),  or  some  such  diagram,  at  6  metres  from  the 
eye,  and  inquire  of  the  patient  whether  there  be  any  line  which 
he  sees  much  more  distinctly  than  the  others,  and  can  trace 
farther  towards  the  central  point.  If  that  be  so,  we  know 
that  he  is  emmetropic  in  the  meridian  at  right  angles  to  that 
line,  provided  his  accommodation  be  at  rest. 

In  case  the  horizontal  line  below  at  each  side  be  the  distinct 
one,  the  eye  is  emmetropic  in  the  vertical  meridian,  and  pro- 
bably hypermetropic  in  the  horizontal  meridian,  because  the 
latter  is  generally  that  of  least  curvature.  Consequently,  a 
convex  cylindrical  lens  held  -with  its  curvature  horizontally 
(axis  vertical)  before  the  eye,  Avill  correct  the  defect.  The 
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highest  convex  cylindrical  glass  which  gives  the  patient  the 
best  possible  distant  vision,  will  be  the  correcting  glass.  This 
is  a  case  of  Simple  Hypermetropic  Astigmatism  (As.  H.)  If 
the  lens  required  be  +  2  D  Cyl.  it  would  be  As.  H.  2  D,  and 
in  prescribing  for  the  optician  we  would  write  "  +  2  D  Cyl. 
Ax.  Vert." 

If  the  central  vertical  line  be  the  distinct  one,  then  em- 
metropia  exists  in  the  horizontal  meridian,  and  probably,  there- 
fore, myopia  in  the  vertical  meridian;  and  a  concave  cylindi'ical 
lens  held  before  the  eye  with  its  curvature  vertical  (axis  hori- 
zontal) will  correct  the  defect.  The  lowest  concave  cylindrical 
lens,  which  gives  the  patient  the  best  possible  distant  vision, 
will  be  the  correcting  lens.  This  is  a  case  of  Simple  Myopic 
Astigmatism  (As.  M.)  If  the  lens  be  -  2-5  Cyl.  it  would  be 
As.  M.  2-5  D.  And  for  the  optician  we  would  write,  "  -  2-5 
D  Cyl.  Ax.  horiz." 

Compound  Astigmatism.— li  no  hne  be  very  distinctly  seen, 
then  we  may  commence  our  examination  with  Snellen's  Dis- 
tance Test-Types,  and  test  in  the  ordinary  way  with  spherical 
lenses,  until  we  find  that  one  which  gives  the  best  distant 
vision.  This  we  place  in  a  spectacle  frame  before  the  eye, 
and  proceed,  as  already  explained,  to  ascertain  the  meridians 
of  greatest  and  least  curvature  of  the  cornea.  If  the  spherical 
lens  be  +  4  D,  and  with  it  the  horizontal  lines  in  the  sunrise 
diagram  be  the  most  distinct,  then  the  vertical  meridian  is 
shown  to  be  corrected,  and  the  eye  is  probably  still  hyperme- 
tropic in  the  horizontal  meridian,  and  requires  a  +  cyUndrical 
H.  4D  lens  with  its  axis  vertical,  in  addition 

to  the  spherical  lens,  to  correct  the 
entire  defect.    Suppose  this  cylindri- 

 H.  4  D+H.  1  r        ^^^^      ^^^^  to  be  -+-  1  D  Cyl., 

then  the  H.  in  the  horizontal  meridian 
will  be  shown  to  be  5  D,  and  the  astigmatism  to  be  1  D. 

The  latter  noted  domi  would  be  of  little  practical  value, 
and  therefore  we  prefer  to  ^vrite  in  our  notebooks  the  factors 
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of  the  Astigmatism,  thus:  — "H.  4  D  +  As.  H.  1  D  Horiz.," 
or,  as  for. the  optician,  "  +  4  DSp.  C  +  1  D  Cyl.  Ax.  Vert."i 
This  is  Compound  Hypermetropic  Astigmatism. 

In  an  analogous  way  we  examine  for  Compound  Myopic 
Astigmatism,  in  which  every  meridian  is  myopic,  but  the 
vertical  more  so  than  the  others. 

Mixed  Astigmatism. — Lastly,  we  come  across  cases  in  which 
both  concave  and  convex  spherical  lenses  produce  a  certain 
amount  of  improvement,  but  neither  give  full  vision.  Placing 
then  one  or  other  before  the  eye  in  the  spectacle  frame,  the 
examination  is  proceeded  with  by  aid  of  Snellen's  sunrise. 
We  ascertain,  for  example,  what  is  the  lowest  concave  spherical 
lens  which  will  bring  out  one  horizontal  ray  distinctly,  let  this 
be  -  3  D  ;  we  have  then  myopia  of  3  D  in  the  vertical  meridian. 
Now,  having  removed  the  -  lens,  we  find  m.  3D 
what  is  the  highest  convex  lens  which  will 

bring  out  one  vertical  line  distinctly,  let  it  ^ 

be  +  5  D  ;  this  indicates  hypermetropia  of 
that  amount  in  the  horizontal  meridian. 
We  may  correct  such  a  case  in  either  of  two  ways  : — (a)  By 
a  Sph.  -  3D,  which  will  correct  the  vertical  meridian,  but 
wiU  increase  the  hypermetropia  in  the  horizontal  meridian  by 
3  D,  making  it  8  D,  which  can  then  be  corrected  by  combin- 
ing a  cylindrical  lens  of  +  8  D,  axis  vertical,  with  the  above 
spherical  lens,  (b)  By  a  spherical  +  5  D,  which  will  correct 
the  horizontal  meridian,  but  will  increase  the  myopia  in  the 
vertical  meridian  to  8  D,  necessitating  the  combination  of  a 
-  cyl.  lens  of  that  number,  with  the  -}-  5  D  Sph.  For  read- 
ing, writing,  etc.,  the  correction  of  the  hypermetropic  meridian 
alone  would  in  such  a  case  be  ^jrobably  sufficient. 

As  it  is  necessary,  in  order  to  test  the  degree,  etc.,  of  astig- 
matism accurately,  that  the  accommodation  be  at  rest,  it  is 
desirable,  before  the  examination  for  any  of  the  hypermetropic 
forms,  to  instil  atropine  into  the  eye. 

^  The  sigii  3  indicates  "combined  witli." 
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The  estimation  of  the  degree  of  astigmatism  by  aid  of  the 
ophthalmoscope  will  be  treated  of  in  chapter  iii. 

Lental  Astigmatism.—Distmh&nces  of  vision  due  to  astigma- 
tism often  make  their  appearance  for  the  first  time  at  middle 
age  or  even  later,  and  are  then  apt  to  be  mistaken  for  ambly- 
opia.    In  such  cases   the  cornea  has  been  astigmatic  all 
through,  but  the  defect  has  been  masked  by  a  compensatuig 
astigmatism  of  the  crystaUine  lens,  produced  by  an  unequal 
accommodative  contraction  of  the  ciliary  muscle.   When,  now, 
as  iife  advances,  the  amphtude  of  accommodation  diminishes, 
the  power  of  the  ciliary  muscle  to  produce  this  active  com- 
pensatory lental  astigmatism  also  diminishes,  and  finally  dis- 
appears, and  consequently  the  corneal  astigmatism  comes  to 
the  front.    Or,  in  astigmatic  individuals  the  astigmatism  may 
alter  in  degree  at  this  time  of  life.  Under  atropine,  too,  astigma- 
tism may  appear,  the  existence  of  which  was  not  previously 
known.    This  is  termed  active,  or  dynamic,  lental  astigma- 
tism. 

Passive,  or  static,  lental  astigmatism  is  due  to  irregularity 
in  the  shape  of  the  unaccommodated  lens,  and,  as  the  case  may 
be,  gives  rise  to  disturbances  of  vision  similar  to  those  caused 
by  corneal  astigmatism ;  or,  it  increases  existing  corneal  astigma- 
tism ;  or,  it  more  or  less  completely  compensates  the  corneal 
astigmatism.  It  has  no  cUnical  importance  which  does  not 
attach  to  corneal  astigmatism. 

Irregular  Astigmatism. 

In  irregular  astigmatism  the  refraction  of  the  eye  differs, 
not  only  in  different  meridians  of  the  eye,  but  even  in  different 
parts  of  one  and  the  same  meridian.  This  is  frequently 
due  to  irregularities  on  the  surface  of  the  cornea,  the  result  of 
former  ulcers,  and  also  sometimes  to  irregular  refracting 
power  in  different  parts  of  the  crystalline  lens.  It  cannot  be 
corrected. 
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Anisometropia 

means  a  diflference  in  the  refraction  of  the  two  eyes,  one 
being  myopic,  hypermetropic,  or  astigmatic,  while  the  other  is 
emmetropic,  or  ametropic  in  a  way  different  from  its  fellow. 
So  long  as  the  difference  in  refraction  is  but  sHght,  say  1  D  or 
1  -5  D,  it  is  generally  possible  to  give  the  correcting  glass  to 
each  eye.  When  the  difference  is  considerable,  it  is  often 
impossible  to  fully  correct  each  eye,  because  binocular  vision 
having  never  really  existed,  the  patients  are  unable  to  tolerate 
the  presence  of  a  clear  image  on  each  retina.  We  must  then 
be  content  with  correction  of  the  least  ametropic  eye,  or  of  that 
one  which  has  the  best  vision — or,  we  may  partially  correct 
the  most  ametropic,  and  fully  correct  the  least  ametropic  eye. 
Each  such  case  must  be  dealt  with  as  it  permits. 

ANOMALIES  OF  ACCOMMODATION. 

Presbyopia. 

This  is  a  diminution  in  the  amplitude  of  accommodation, 
which  commences  at  an  early  age,  and  is  due  solely  to  natural 
changes  taking  place  slowly  in  the  crystalline  lens.  It  might 
not,  therefore,  strictly  speaking,  be  considered  as  an  anomaly. 
The  power  of  accommodation  commences  to  grow  feeble  at  the 
tenth  year  of  age,  the  near  point  beginning  then  to  recede  from 
the  eye.  Bonders  it  was  who  first  discovered  this  fact,  and 
ascertained  the  laws  which  govern  the  progressive  decrease  of 
accommodative  power.  He  designed  the  accompanying  diagram, 
(Fig.  37),  which, illustrates  the  decrease,  and  indicates  the 
amplitude  of  accommodation  at  different  ages. 

The  numbers  along  the  upper  horizontal  line  refer  to  the 
ages,  those  along  the  left-hand  perpendicular  line  to  the 
dioptrics.  The  curve  rr  shows  the  refraction  of  the  eye  when 
in  a  state  of  rest.  This  is  unchanged  until  the  55th  year, 
when  it  begins  to  diminish ;  the  emmetropic  eye  then  becoming 
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hypermetropic,  the  hypermetropic  eye  more  hypermetropic, 
and  the  myopic  eye  less  myopic.  The  curve  p  p  shows  the 
positive  refracting  power  of  the  eye,  corresponding  to  the 
punctum  proximum,  and  its  gradual  diminution  as  life  advances; 
and  how,  at  the  age  of  65,  it  becomes  even  less  than  the  mini- 


gf   gs   so    jy   w   <.r  >fi?  «y 


Fia.  37. 

mum  refraction  in  former  years.  The  two  curves  meet  at  the 
age  of  73,  and  then  all  power  of  accommodation  ceases.  The 
number  of  dioptries  included  between  the  two  curves  on  the 
vertical  line  corresponding  to  any  given  age,  represent  the 
ampUtude  of  accommodation  at  that  age-e.^.  at  30  years  of 
age  the  amplitude  is  7  D,  at  50  years  it  is  only  2-5  D.  The 
amplitude  of  accommodation  is  the  same  at  the  same  age  in 
all  forms  of  ametropia,  as  well  as  in  emmetropia. 

The  cause  of  presbyopia  lies  chiefly  in  a  progressive  change 
in  the  crystalline  lens,  which  becomes  less  elastic,  and  more 
homogeneous  in  its  different  layers,  and  refracts  hght  less 
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strongly  than  before.  In  more  advanced  life,  diminished 
energy  of  the  ciliary  muscle  probably  becomes  a  second  factor 
in  the  production  of  presbyopia. 

The  near  point  gradually  recedes  from  the  eye,  until  it 
reaches  a  distance  beyond  that  at  which  the  person  usually 
reads,  writes,  sews,  etc.  Employments  of  this  kind  then 
become  difficult,  because  the  retinal  images  are  too  small  to 
be  clearly  discerned,  owing  to  the  distance  at  which  the 
work  must  be  held  from  the  eye ;  and,  in  order  to  make 
up  for  this  smallness  of  the  images,  the  individual  is  often 
seen  to  improve  their  brilliancy  by  procuring  stronger 
light. 

Presbyopia  is  usually  said  to  be  present,  Avhen  the  near 
point  lies  at  more  than  22  cm.  from  the  eye,  and  we  correct 
it  by  giving  such  a  convex  glass  for  reading,  etc.,  as  will 
bring  the  near  point  back  to  22  cm.  Now,  in  order  to  see 
at  that  distance,  a  positive  refracting  power  (^)  of  (^^°  =  ) 
4'5  D  is  necessary ;  and,  if  the  eye  have  not  so  much  positive 
refraction,  a  convex  glass  must  be  given  to  it  of  such  power 
as  will  bring  p  up  to  4*5  D;  and  this  lens  is  the  measure 
of  the  presbyopia.  At  the  age  of  40  (vide  Donders's 
Diagram,  Fig.  37)  the  eye  possesses  a  positive  refraction 
of  just  4'5  D;  and,  therefore,  from  this  age  presbyopia 
{■n-pea-fiivs  urp)  is  said  to  commence  in  emmetropic  eyes.  The 
presbyopia,  then,  is  equal  to  the  difference  between  the 
positive  refracting  power  possessed  by  the  eye  and  4*5  D, 
and  the  number  thus  found  is  the  correcting  glass  for  the 
presbyopia. 

It  is  important  for  the  patient's  comfort  that,  in  prescribing 
glasses  for  presbyopia,  if  there  be  any  hypermetropic  astigma- 
tism present,  it  should  be  coiTected  by  the  suitable  +  cylinder 
lens  added  to  the  spherical  glasses. 

The  following  table  indicates  the  presbyopia  of  the  em- 
metropic eye. 
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Age. 

p,  required. 

'p,  exi.sting. 

Presoyopia. 

40 

4  5 

A  -K 

4  0 

0 

45 

4-5 

3-5 

1-0 

50 

4-5 

2-5 

2-0 

55 

4-5 

1-5 

3-0 

60 

4-5 

0-5 

4-0 

65 

4-5 

0-25 

4-25 

70 

4-5 

-  1-0 

5-5 

75 

4-5 

-  1-75 

6-25 

80 

■  4-5 

-  2-5 

7-0 

It  is  hardly  necessary  to  point  out,  that  presbyopia  comes 
on  at  a  much  earlier  age  in  hypermetropes  than  in  emmetropes  ; 
while  in  myopes  its  advent  is  postponed ;  or,  in  the  higher 
degrees  of  myopia,  it  may  not  come  on  at  all.  The  hyper- 
metrope  of  3  D  would  be  presbyopic  at  the  age  of  27  ;  because, 
in  order  to  arrive  at  the  4'5  D  of  positive  refraction  required,  he 
must  have  an  amplitude  of  accommodation  of  (3D  +  4"5D)  7"5D, 
and  this  he  has  only  up  to  that  age  {vide  Fig.  37). 

The  myope  of  4'5  D  can  get  along  until  something  over  60 
years  of  age  without  any  glass  for  reading  (vide  above  Table). 
At  65,  if  he  were  emmetropic,  he  would  have  a  presbyopia  of 
4'25 ;  consequently,  he  will  now  require  a  +  glass  of  only  0"25  D. 

Presbyopia  must  not  be  mistaken  for  slight  paralysis  of 
accommodation.  They  are  distinguished  by  the  fact  that,  in 
the  former,  the  amplitude  of  accommodation  corresponds  to 
the  age  of  the  patient  as  given  in  Donders's  table. 

Paralysis  of  Accommodation. 

This  may  be  partial  or  complete,  and  one  or  both  eyes  may 
be  affected.  It  is  usually  combined  -vvith  paralysis  of  the 
sphincter  iridis  (mydriasis),  and  the  condition  is  then  called 
ophthalmoplegia  interna;  but  it  is  also  seen  Avithout  paralysis  of 
the  sphincter,  and  either  alone,  or  Avith  paralysis  of  some  of 
the  orbital  muscles  supplied  by  the  third  pair— rarely  with 
paralysis  of  the  external  rectus. 

The  Symptom  are  similar  to  those  of  presbyopia,  and  give 
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inconvenience  to  the  patient  according  to  the  state  of  his 
refi'action.  If  he  be  emmetropic,  his  distant  vision  continues 
good,  wliile  his  -vision  for  near  work  is  much  impeded.  If  he 
be  hypermetropic,  as  he  requii'es  his  accommodation  for  distant 
objects,  vision  for  distance  is  interfered  with,  and,  still  more  so, 
vision  for  near  objects.  If  he  be  myopic,  vision  is  less  affected 
than  in  either  of  the  other  forms  of  refraction ;  indeed,  if  he  be 
very  near-sighted,  being  able  to  see  near  objects  at  his  far 
point,  he  may  suffer  little  or  on  inconvenience. 

Micropsia  is  a  common  symptom  in  cases  of  partial  paralysis 
of  accommodation,  and  is  due  to  the  fact  that  the  great  effort 
of  the  defective  accommodation  gives  the  sensation  of  the  object 
being  much  nearer  to  the  eye  than  it  really  is. 

Causes. — The  most  common  cause  of  paralysis  of  accommoda- 
tion is  the  action  of  atropine,  but  it  is  also  the  result  of,  or  is 
attendant  upon,  various  diseases.  It  is  one  of  the  symptoms  of 
paralysis  of  the  third  nerve  ;  it  may  be  due  to  exposure  to  cold ; 
or  it  may  depend  upon  syphilis,  syphilitic  periostitis  at  the 
sphenoidal  fissure,  syphilitic  gumma,  or  syphilitic  inflammation 
of  the  nerve  itself. 

In  cases  of  double  paralysis  of  accommodation  a  central* 
cause  must  often  be  looked  for.    Paralysis  of  accommodation 
and  mydriasis  are  sometimes  forerunners,  by  many  years,  of 
serious  mental  derangement. 

Diphtheria  is  a  frequent  cause  of  paralysis  of  accommodation, 
usually  -without,  but  sometimes  -with,  mydriasis.  The  onset 
occurs  most  commonly  some  weeks  after  the  throat  affection, 
which  need  not  have  been  of  a  severe  character.  Indeed,  the 
faucial  attack  may  have  had  no  apparent  diphtheritic  character, 
and  may  have  been  so  slight  as  almost  to  have  escaped  the 
notice  of  the  patient.  The  lesion  in  these  cases  is  probably  a 
central  one,  and  the  evidence  points  to  miliary  extravasations 
of  blood  in  the  floor  of  the  third  ventricle.  ^ 

^  For  a  valuable  and  exhaustive  consideratiou  of  diphtherial  ocular  paralyses 
see  a  paper  by  A.  H.  Bensou  in  the  Trans,  of  the  Ophthal.  Soc. ,  vol.  iii.  p.  265. 
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Blows  on  the  eye  are  apt  to  cause  paralysis  of  accommoda- 
tion, usually  "Hdth  mydriasis. 

The  Treatment  depends,  of  course,  upon  the  cause  of  the 
paralysis.  The  instillation  of  a  1%  solution  of  sulphate  of 
eserine,  or  of  muriate  of  pilocarpine,  may  be  employed  in  all 
cases,  and  will  at  least  jiroduce  temporary  improvement  of 
sight,  but  it  can  hardly  be  said  to  assist  in  the  cure,  except 
perhaps  in  slight  diphtherial  cases.  Iodide  of  potassium  and 
mercury  are  indicated  in  syphilitic  cases,  and  iodide  of  potassium 
and  salicylate  of  sodium  in  rheumatic  cases.  The  prognosis  in 
these  cases  must  be  very  guarded,  as  it  often  happens  that 
recovery  does  not  take  place.  Where  cure  does  not  result,  the 
patient  may  be  enabled  to  make  better  use  of  his  eye,  or  eyes, 
by  means  of  a  convex  glass,  or  spectacles,  but,  in  this  matter, 
each  case  must  be  dealt  with  for  itself — no  general  rule  can  be 
laid  down. 

In  diphtheritic  cases  a  general  tonic  treatment,  especially  iron, 
is  indicated ;  and  here  the  prognosis  is  invariably  favourable. 

■  Accommodative  Asthenopia 

'has  been  already  treated  of  under  the  head  of  Hypermetropia 
(p.  28). 

Spasm  of  Accommodation. 

Spasm,  or  cramp,  of  accommodation  in  connection  with 
hypermetropia  and  myopia  has  already  been  referred  to.  A 
few  cases  of  acute  spasm  of  accommodation  have  been  reported.^ 
Occurring  in  an  emmetropic,  or  slightly  hypermetropic  eye, 
such  a  spasm  produces  apparent  myopia.  In  some  of  the  cases 
there  was  no  assignable  cause  for  the  spasm,  in  some  it  was 
due  to  overwork,  and  in  one  to  trauma  of  the  cornea.  The 
treatment  is  a  lengthened  course  of  atropine  locally. 

1  A.  V.  Graefe,  ArcMv.f.  Ophthal,  vol.  ii.  pt.  2,  p.  308  ;  Liebreicli,  Arddv. 
f.  Ophtlud.,  vol.  iii.  pt.  I,  p.  2^  ;  C.  E.  Fitzgerald,  Trans.  Oph/lial.  Soc,  vol. 
V.  p.  .311. 


CHAPTER  III. 


THE  OPHTHALMOSCOPE. 

Although  the  dioptric  media  of  an  eye  be  perfectly  clear  and 
normal,  yet  no  detail  of  its  fundus  can  be  discerned  by  the  un- 
aided eye  of  an  observer  who  looks  through  the  pupil,  the 
latter  being  for  him  merely  a  dark  opening.  The  reason  of 
this  is,  that  these  dioptric  media  are  composed  of  a  system  of 
convex  lenses.    To  explain : — Suppose  the  inside  of  a  small 


Fig.  .38. 


box  (^lide  Fig.  38)  to  be  blackened,  and  on  its  floor  some 
printed  letters  fastened,  and  that  a  hole  be  cut  in  the  lid,  which 
is  then  replaced  :  it  will  be  found  that,  by  aid  of  a  lighted 
candle  and  with  a  little  experimentation,  the  letters  msLy  be 
read  through  the  aperture.  The  rays  passing  from  the  light 
L  into  the  box  through  the  aperture  illuminate  the  opposite 
surface,  and  from  this  surface  the  rays,  a,  I,  and  others,  pass 
out  again  through  the  opening,  and  some  of  them  fall  into  the 
observer's  eye  at  E. 

But  if,  in  order  to  make  this  box  represent  an  eye  more 
accurately,  we  place  a  convex  lens  immediately  within  the 
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aperture,  the  coui-se  of  the  rays  is  altered.  All  the  rays  passing 
into  the  box  (Fig.  39)  from  L  are  brought  to  a  focus  on  its 
opposite  side  at  m  by  the  convex  lens  n ;  and,  according  to  the 
optical  law  of  conjugate  foci,  all  the  rays  passing  out  from  the 
box  meet  again  at  the  source  of  light  L,  and  hence  none  of 


m 

n 

Fig.  39. 


them  can  be  received  by  the  eye  («)  of  the  observer,  nor  can 
this  eye  be  placed  in  any  position  where  it  could  catch  any  of 
these  rays ;  for,  if  it  be  placed  anywhere  between  the  aperture 
and  i,  it  would  cut  off  the  light  passing  from  L  into  the  box. 

Helmlwltz's  OiMhalmoscope.—li  the  eye  of  the  observer 
could  itself  be  made  the  source  of  light,  the  difficulty  would  be 
solved ;  and,  practically,  this  is  what  Helmholtz  accomplished 
with  his  ophthalmoscope  in  the  year  1851.  The  instrument  he 
invented  was  composed  of  a  number  of  small  plates  of  glass, 
0  (Fig.  40),  from  which  light  from  L  was  reflected  into  the 
eye  E,  and  thus  the  fundus  of  the  latter  illuminated.  From 
in  rays  pass  back  again  by  the  same  course  to  the  ophthalmo- 


Fia.  40. 

scope,  some  being  reflected  back  to  L;  but  some  passing 
through  the  ophthalmoscope,  and  falling  into  the  observer's 
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eye  placed  close  behind  the  instrument  at  a,  form  in  it  an 
image  of  m. 

Modern  OpUluihnoscope.—Fov  the  original  ophthalmoscope 
of  Helmholtz  a  concave  mirror  of  20  cm.  focal  length  with 
a  central  opening  has  been  substituted.  This  mirror  0  (Fig. 
41)  throws  convergent  rays  into  the  eye  E ;  and  these,  being 


Fig.  41. 


made  more  convergent  by  the  refracting  media,  cross  in  the 
vitreous  humour,  and  light  up  part  {a  I)  of  the  fundus.  From 
every  point  of  this  illuminated  surface  rays  are  reflected  back 
again  out  of  the  eye.  If  the  latter  be  emmetropic,  the  rays 
from  any  one  point  become  parallel  on  leaving  it ;  and  some  of 
these  parallel  rays,  passing  through  the  aperture  (c)  of  the  oph- 
thalmoscope, fall  into  the  observer's  eye,  and,  if  it  be  emme- 
tropic, are  brought  to  a  focus  on  its  retina ;  the  rays  from  m 
at  m',  those  from  x  at  x',  and  those  from  ij  at  y\  and  thus  an 
image  of  the  part  a;  m  y  is  formed  on  the  observer's  retina. 

The  foregoing  method  of  examining  with  the  ophthalmo- 
scope is  called  The  Direct  Method,  or  The  Examination 
of  the  Upright  Image.  By  it  the  various  parts  of  the 
fundus  are  seen  in  their  natural  positions,  but  much  enlarged 
(about  15  diameters  in  the  emmetropic  eye),  and  it  is,  con- 
sequently, very  valuable  for  examining  minute  details. 

It  is  necessary  for  this  method  that  the  surgeon  should 
approach  his  eye  as  close  as  possible  to  the  eye  under  examina- 
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tiou,  in  order  to  receive  as  much  of  the  light  coming  out  of  it 
as  possible. 

It  is  also  necessary  for  this  method  that  the  accommodation 
both  of  the  surgeon's  and  of  the  patient's  eye  be  at  rest,  as  other- 
wise the  rays  coming  from  the  latter  cannot  form  an  image  on 
the  retina  of  the  former,  at  least  if  both  be  emmetropic. 

If  the  patient  exert  his  accommodation  the  rays  will,  on 
leaving  his  eye,  become  convergent,  instead  of  parallel,  and, 
falling  into  the  surgeon's  eye,  will  be  brought  to  a  focus  in 
front  of  his  retina.  If  the  surgeon  exert  his  accommodation, 
the  parallel  rays  from  the  patient's  eye  vnW.  likewise,  on  falling 
into  his  eye,  be  brought  to  a  focus  in  front  of  his  retina.  And, 
if  both  patient  and  surgeon  accommodate,  the  focus  of  the 
rays  from  the  patient's  fundus  oculi  will,  of  coui-se,  lie  still 
farther  in  front  of  the  surgeon's  retina.  The  patient's  accom- 
modation will  be  relaxed  by  making  him  gaze  at  the  black  wall 
behind  the  surgeon's  head,  or  his  accommodation  may  be 
paralysed  with  atropine.  But  atropine  should  never  be  used 
unless  absolutely  necessary,  OAving  to  the  inconvenience  it 
causes  the  patient. 

Voluntary  relaxation  of  the  accommodation  on  the  part  of 
the  surgeon  is  often  a  matter  of  much  difficulty  to  beginners. 
The  ciliary  muscle,  not  being  a  voluntary  muscle,  is  not  under 
our  direct  control,  and  can  be  influenced  only  in  a  secondarj- 
way  through  the  convergence  of  the  optic  axes ;  for  this  con- 
vergence is  regulated  by  voluntary  muscles  (the  internal  and 
external  recti),  and  is  intimately  associated  with  the  effort  of 
accommodation.  With  parallel  optic  axes  our  accommodation 
is  relaxed ;  therefore,  when  Ave  want  to  relax  our  accommoda- 
tion, we  produce  parallelism  of  our  optic  axes.  This  sounds 
easy  enough,  yet,  when  the  beginner  approaches  his  eye  close 
up  to  that  of  his  patient,  the  knowledge  that  he  is  so  close  to 
the  object  he  washes  to  see  renders  the  accomplishment  of  this 
parallelism  and  relaxation  of  accommodation  very  difficult  to 
many. 


cHAr.  ni.] 


THE  OPHTHALMOSCOPE. 


57 


It  is  not  easy  to  teach  another  person  how  to  relax  his 
accommodation,  but  the  following  hint  may  be  of  use.  Take 
a  printed  page  and  hold  it  at  the  ordinary  reading  distance, 
so  that  the  type  may  be  clearly  seen ;  then  gaze  vacantly  at 
it,  so  that  the  type  may  become  indistinct.  The  accommoda- 
tion is  now  relaxed,  and  the  act  was  accompanied  by  a  ijeciiliai' 
sensation  in  the  eyes.  When  examining  in  the  erect  image, 
cause  this  same  sensation  to  take  place ;  and  it  may  be  assisted, 
if,  with  the  eye  which  is  not  in  use,  the  black  Avail  behind  the 
patient's  head  be  gazed  at. 

The  Indirect  Method,  or  The  Examination  of  the 
Inverted  Image,  is  employed  in  order  to  obtain  a  more  general 
view  of  the  fundus  than  the  direct  method  admits  of. 

In  addition  to  the  ophthalmoscope,  a  convex  glass  Fig.  42) 
of  about  14  D  is  here  used.  The  latter  is  held  about  10  cm. 
from  the  eye  {E)  under  examination,  while  the  observer  throws 
the  light  through  it  into  the  eye.  In  passing  through  the  lens 
the  rays  are  made  convergent,  and  this  convergence  is  increased 
by  the  refracting  media,  so  that  the  rays  cross  in  the  vitreous 
humour,  and  light  up  a  portion  of  the  fundus  oculi.     From  any 


Fig.  42. 


points  a  and  h  of  this  illuminated  place  pencils  of  rays  pass  out 
again  from  the  eye,  and,  becoming  parallel,  pass  through  the  lens, 
and  are  united  by  it  at  «'  h' ;  and  thus  a  real  inverted  image  is 
formed  of  the  part  a  b,  which  image  may  be  seen  by  the  observer 
whose  eye  is  placed  behind  0.  The  stronger  the  lens  I  the  more 
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convergent  must  rays  from  the  examined  eye  be  made;  and,  con- 
sequently, the  closer  must  a'  U  be  to  each  other,  and  the  smaller 
and  brighter  must  be  the  image  formed.  The  weaker  the  lens 
/,  the  larger  and  less  brilliant  is  the  image,  and  the  less  annoying 
to  the  surgeon  are  the  reflexes  from  the  surfaces  of  the  lens. 

In  examining  by  the  indirect  method,  the  observer  first 
places  the  upper  edge  of  the  ophthalmoscope  to  his  right 
supra- orbital  margin,  and,  taking  care  that  he  is  looking 
through  the  central  opening  of  the  mirror,  he  reflects  the 
light  of  the  lamp  into  the  patient's  eye  at  a  distance  of  about 
50  cm.    A  red  glare  from  the  fundus  will  then  be  seen  in  the 
pupil.    Keeping  the  pupil  illuminated,  the  convex  14  D,  held 
between  the  forefinger  and  thumb  of  the  surgeon's  left  hand, 
is  brought  up  in  front  of  the  patient's  eye,  and  kept  there  in 
the  perpendicular  position :  the  surgeon  steadying  this  hand 
with  the  tip  of  the  little  finger  on  the  patient's  forehead. 
The  convex  glass  is  now  removed  just  far  enough  from  the 
patient's  eye  to  cause  the  margin  of  the  pupil  to  disappear 
out  of  the  surgeon's  field  of  vision.    He  then  ceases  to  look 
into  the  eye,  and  fixes  his  gaze  on  the  convex  glass,  when  the 
inverted  image  of  the  fundus  should  at  once  become  visible— 
and  will  seem  to  be  situated  in  the  convex  lens,  although 
it  really  is  in  the  air  somewhat  this  side  of  the  lens. 


Fio.  43. 


The  diagram  (Fig.  4.3)  serves  to  illustrate  the  effect  of  in- 
version of  the  image. 

The  left  eye  is  seen  in  the  upright  image  in  the  lef1>hand 
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picture,  while  the  same  eye  is  seen  in  the  inverted  image  in 
the  right-hand  picture.  In  the  diagram  the  two  images  are 
of  the  same  size  for  the  sake  of  convenience ;  although,  of 
course,  in  reality  the  upright  image  is  much  larger  than  the 
inverted  image.  Moreover,  it  should  not  be  supposed  that 
nearly  the  whole  fundus  oculi,  as  here  represented,  can  be 
taken  in  at  one  view  with  the  ophthalmoscope.  The  portion 
visible  with  the  ophthalmoscope  at  one  moment,  even  in  the 
inverted  image,  is  small ;  so  that  it  is  necessary  to  examine 
the  different  regions  in  detail,  in  order  to  become  acquainted 
with  their  condition. 

The  reflex  from  the  surface  of  the  cornea  gives  a  good  deal 
of  annoyance  to  every  beginner.  It  cannot  be  done  away 
with ;  but,  as  it  moves  in  the  opposite  direction  to  a  motion 
of  the  object  lens,  it  is  possible  to  see  past  it.  The  reflections 
from  the  convex  object-lens  are  also  extremely  annoying,  but 
may  be  removed  to  a  great  extent  from  the  line  of  sight  by  a 
slight  rotation  of  the  lens  on  its  axis.  If  a  very  high  convex 
lens,  say  -i-  20  D,  be  used,  the  reflections  from  it  are  more 
disturbing  than  from  a  lower  number,  say  -f  14  D. 

To  examine  The  Optic  Nerve,  the  surgeon  sits  in  front  of  the 
patient,  and  directs  him  to  turn  his  eye  somewhat  to  the  nasal 
side,  and  slightly  upwards;  because  the  papilla  is  situated 
about  15°  to  the  inner  side  of  the  posterior  pole  of  the  eye, 
and  about  3°  above  it.  For  instance,  if  the  left  eye  be  exa- 
mined, the  patient  is  to  direct  his  gaze,  without  turning  his 
head,  to  the  right  and  a  little  upwards,  say  towards  the 
surgeon's  left  ear.  It  is  well  always  to  seek  out  the  optic 
papilla  in  the  first  instance,  not  only  because  it  is  so  important 
a  part  of  the  fundus  oculi,  but  because,  examining  from  it 
towards  the  periphery,  we  are  the  better  able  to  determine 
the  locality  of  any  pathological  alteration. 

Should  the  patient  not  direct  his  gaze  in  such  a  way  as  to 
enable  the  surgeon  to  see  the  optic  papilla,  or  other  desired 
region,  it  may  be  brought  into  view  either  by  a  motion  of  the 
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surgeon's  head  in  the  opposite  direction,  or  by  a  motion  of  the 
convex  lens  in  the  same  direction,  or  by  a  combination  of  both 
these  manoeuvres. 

The  Macula  Lutea  should  then  be  examined.  It  may  be 
seen  by  directing  the  patient  to  look  straight  at  the  hole  of 
the  ophthalmoscopic  mirror,  for  it  will  then  correspond  with 
the  macula  lutea  of  the  observer's  eye.  It  is  more  readily 
seen  in  the  inverted  than  in  the  upright  image ;  but  its  exa- 
mination is  often  very  difficult,  owing  to  contraction  of  the 
pupil  produced  by  the  strong  light  falling  on  so  sensitive  a 
portion  of  the  retina,  and  by  the  reflections  from  the  surfaces 
of  the  cornea  and  crystalline  lens,  which  fill  the  area  of  this 
contracted  pupil.  It  is,  therefore,  a  better  plan  to  direct  the 
patient  to  look  somewhat  to  the  side  of  the  eye  under  examina- 
tion, e.g.  to  the  right  side  of  the  observer's  forehead,  if  the 
right  eye  be  under  examination,  and  then  by  motions  of  the 
convex  lens  to  bring  the  macula  lutea  into  view. 

After  this  The  Periphery  of  the  Fundus  in  every  direction  is 
to  be  examined  by  making  the  patient  look  upwards,  down- 
wards, to  the  right,  to  the  left,  etc. 

ESTBIATION  OF  THE  REFRACTION  BY  AlD  OF  THE  OPHTHAL- 
MOSCOPE. 

From  what  has  been  said  with  reference  to  the  Direct 
Method  of  ophthalmoscopic  examination,  it  will  have  become 
evident  that  this  method  affords  a  means  for  determining  the 
refraction  of  the  eye. 

At  a  little  distance  from  the  observed  eye  into  which  light 
from  the  ophthalmoscopic  mirror  is  thro^vn,  the  surgeon  will 
be  able  to  see  some  of  the  details  of  the  fundus,  if  it  be  either 
myopic  or  hypermetropic,  but  if  it  be  emmetropic  he  will  be 
unable  to  do  so.  The  reason  for  this  is  that  in  myopia  the 
rays  coming  out  of  the  eye  form  an  inverted  image  at  the  far 
point  of  the  eye  in  the  air,  and  this  image  can  be  seen  by  the 
observer  who  accommodates  his  eye  for  that  point.    In  hyper- 
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metropia  the  rays  coming  out  divergent  from  the  eye  pass 
into  the  observer's  eye,  and,  by  an  efFoi't  of  accommodation  on 
his  part,  he  will  see  an  upright  image  of  the  portion  of  the 
patient's  fundus  oculi  from  which  they  come.  But  in  emme- 
tropia,  inasmuch  as  the  rays  come  out  parallel,  those  from  any 
two  points  (m,  n,  Fig.  44)  at  a  short  distance  from  each  other 
in  the  fundus,  on  emerging  from  the  eye  diverge  quickly  from 
each  other,  and  the  observer  a  little  way  off  (at  A)  receives 


Fig.  44. 


none  of  them  into  his  eye,  or  obtains  only  an  indistinct  image, 
or  red  glare.    If  he  go  very  close  to  the  eye  he  can  see  details. 

If,  on  the  observer  moving  his  head  from  side  to  side,  the 
vessels,  etc.,  of  the  observed  fundus  move  with  him,  the  case  is 
one  of  hypermetropia,  because  the  image  is  an  erect  one,  which 
is  situated  behind  the  plane  of  the  pupil  to  which  it  is  referred. 
If  the  vessels,  etc.,  move  in  the  opposite  direction  to  that  of  the 
observer's  head,  the  observed  eye  is  myopic,  because  there  the 
image  is  inverted,  and  in  front  of  the  pupil. 

For  the  quantitative  determination  of  ametropia  a  refrac- 
tion ophthalmoscope  (Landolt's,  Couper's,  Fox's,  Nettleship's, 
Lang's,  or  Morton's)  is  required.  This  instrument  provides 
a  number  of  convex  and  concave  lenses,  capable  of  being 
brought  into  position  behind  the  sight-hole  in  rapid  succession 
by  a  simple  mechanism. 
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It  is  necessary,  in  the  first  instance,  that  the  surgeon  be 
aware  of  the  nature  of  his  own  refraction. 

If  the  Surgeon  he  Emmetropic  he  can  see  the  fundus  oculi  of 
an  emmetrope  in  the  upright  image  without  any  lens,  provided 
he  go  close  enough ;  as  the  parallel  rays  coming  from  the 
examined  eye  will  be  focussed  on  his  retina,  because  his  eye  is 
adapted  for  parallel  rays. 

In  order  to  see  the  fundus  oculi  of  a  hypermetrope,  mthout 
any  effort  of  accommodation,  he  must  place  such  a  convex  lens 
behind  his  ophthalmoscope  as  will  render  the  divergent  rays 
coming  from  the  patient's  eye  parallel,  before  they  pass  into 
his  eye.  This  lens  is  the  measure  of  the  patient's  hypermetropia, 
because  it  shows  how  many  dioptrics  the  eye  wants  of  being 
emmetropic ;  or,  in  other  words,  so  that  the  rays  coming  from 
it  may  be  made  parallel.  The  lens  which  makes  the  divergent 
rays  coming  from  the  patient's  retina  parallel  would  also  give 
to  parallel  rays  passing  into  the  eye  such  convergence  that 
they  would  meet  on  the  retina,  i.e.  it  would  correct  the 
hypermetropia. 

The  emmetropic  surgeon  can,  of  course,  see  the  fundus  oculi 
of  a  hypermetrope  by  the  direct  method  without  the  correcting 
glass,  if  he  use  his  accommodation  to  overcome  the  divergence 
of  the  rays,  and  this  is  usually  the  case  in  the  lower  degrees  of 
hypermetropia.  The  surgeon  gradually  relaxes  his  accommoda- 
tion according  as  he  substitutes  convex  lenses  for  it,  until  he 
reaches  the  strongest  lens  with  which  he  can  distinctly  see  the 
fundus.    This  is  the  correcting  lens. 

To  see  the  fundus  oculi  of  a  myope,  the  emmetropic  surgeon 
must  place  a  concave  glass  behind  his  ophthalmoscope,  in  order 
that  the  convergent  rays  coming  from  the  observed  eye  may  be 
made  parallel,  before  they  pass  into  his  eye ;  and  the  lowest 
concave  lens  which  enables  him  to  see  the  fundus  oculi  is  the 
measure  of  the  myopia,  as  showing  by  how  many  dioptrics  it  is 
in  excess  of  emmetropia. 

The  emmetropic  surgeon  cannot  possibly  see  the  fundus 
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oculi  of  a  myope  ^yithout  the  correcting  glass,  as  the  rays  are 
brought  to  a  focus  in  front  of  his  retina,  and  if  he  uses  his 
accommodation  he  merely  makes  them  still  moi'e  convergent. 
But  by  means  of  an  effort  of  his  accommodation  he  can  see  the 
myopic  fundus  with  a  lens  which  over-corrects  the  myopia,  and 
hence  the  importance  of  selecting  the  ■weakest  concaA'^e  glass  with 
which  the  fundus  is  distinctly  seen. 

If  the  surgeon  be  ametropic,  he  may  either  correct  his 
ametropia  by  wearing  the  suitable  lens,  and  then  proceed  as 
though  he  were  emmetropic  ;  or  else,  and  which  is  perhaps  the 
better  plan,  he  may  add  or  subtract  the  amount  of  his  ametropia 
from  that  of  his  patient's.    For  example  : — 

The  Hypermetropic  Surgeon  of,  say  3  D,  requires  a  +  lens  of 
3  D  in  order  to  see  an  emmetropic  fundus  oculi,  this  lens  going 
altogether  to  correct  his  own  defect.  If,  in  order  to  examine 
the  fundus  of  another  eye,  he  require  a  +  lens  of  6  D,  the 
examined  eye  must  be  hypermetropic  3  D,  the  other  3  D  going 
to  correct  the  surgeon's  H.  If  he  be  able  to  see  the  fundus 
oculi  under  observation  Avithout  any  lens,  it  shows  that  that  eye 
has  an  excess  of  refraction  corresponding  to  the  want  of  refrac- 
tion in  his  own  eye,  that  is  to  say,  it  is  myopic  3  D.  If  he 
require  a  concave  2  D,  his  want  of  refraction  is  not  enough  by 
that  number  of  dioptries,  and  he  has  to  do  with  an  eye  which 
is  myopic  5  D  (3  D  -f  2  D). 

If  the  Surgeon  he  Myojnc,  say  2  D,  he  requii-es  a  -  2  D  to  see 
the  fundus  of  an  emmetropic  eye,  this  lens  going  wholly  to 
correct  his  own  ametropia.  If  he  see  the  fundus  with  a  -  7  D, 
the  examined  eye  has  M  5  D,  because  2  D  has  been  used  in 
correcting  the  surgeon's  M.  If  he  be  able  to  see  a  fundus 
without  any  lens,  the  patient  has  H  2  D,  the  want  of  refraction 
in  the  latter's  eye  compensating  exactly  for  the  excess  of  re- 
fraction in  the  surgeon's  eye.  If  he  find  it  necessary  to  use  a 
+  lens  of  7  D,  it  will  indicate  that  his  excess  of  refraction  is  not 
able  to  make  up  for  the  defect  of  refraction  in  his  patient's  eye, 
and  that  the  latter  has  H  =  9  D  (2  D  -f  7  D). 
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The,  Existence  and  Degree  of  Astigmatism  may  he  Determined 
with  the  Ophthalmoscope.— \Ye  know  that  astigmatism  is  present, 
if,  in  the  upright  image,  we  see  the  upper  and  lower  margins 
of  the  disc  and  the  horizontal  vessels  well  defined,  while  the 
lateral  margins  and  the  vertical  vessels  are  blurred,  or  vice 
versd.  Again,  we  know  that  astigmatism  is  present,  if,  in  com- 
paring the  shape  of  the  optic  disc  in  the  upright  and  inverted 
images,  we  find  it  to  be  an  oval  with  its  long  axis  perpendicular 
in  the  former,  and  with  its  long  axis  horizontal  in  the  latter, 
showing  that  the  refracting  media  are  more  powerful  in  the 
vertical  than  in  the  horizontal  meridian. 

We  may  ascertain  the  kind  and  degree  of  astigmatism  as 
follows :— If,  in  the  upright  image  with  relaxed  accommodation, 
we  can  see  the  retinal  vessels  in  one  meridian  distinctly,  while 
in  order  to  see  those  in  the  opposite  meridian  a  concave  or 
convex  lens  behind  the  ophthalmoscope  is  required,  we  know 
that  the  case  is  one  of  simple  myopic  or  hypermetropic  astigma- 
tism ;  the  emmetropic  meridian  being  that  at  right  angles  to 
the  vessels!  seen  without  any  lens,  and  the  number  of  the  lens 
indicating  the  amount  of  ametropia  in  the  other  meridian. 

If,  in  the  two  principal  meridians,  two  concave  lenses,  or 
two  convex  lenses  of  different  strength  be  required,  we  have  to 
deal  with  a  case  of  compound  astigmatism,  myopic  or  hyper- 
metropic ;  the  greatest  error  of  refraction  being  in  the  meridian 
at  right  angles  to  that,  the  vessels  of  which  are  made  distinct 
by  the  strongest  lens. 

If  a  concave  lens  be  required  to  bring  into  distinct  view  the 
vessels  in  one  meridian,  while  a  convex  lens  is  required  for  the 
opposite  meridian,  the  case  is  one  of  mixed  astigmatism. 
Myopia  exists  in  the  meridian  at  right  angles  to  that  in  which 
the  vessels  are  brought  into  view  by  the  concave  lens,  and 
hypermetropia  exists  in  the  opposite  meridian. 

I  would  again  impress  upon  the  reader  the  absolute  necessity 

1  The  vessels  may  be  regarded  as  lines,  aud  the  explaiiatiou  given  on 
pp.  40  and  41  applies  to  them  also. 
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of  thoroughly  relaxing  his  accommodation  in  all  examinations  in 
the  upright  image.  Paralysis  of  the  patient's  accommodation 
Avith  atropine  is  necessary  in  most  cases,  where  accuracy  in  the 
determination  of  the  refraction  with  the  ophthalmoscope  is  re- 
quired, and  can  hardly  be  done  without  in  cases  of  hyper- 
metropia  and  of  hypermetropic  astigmatism,  owing  to  the  cramp 
of  accommodation  which  is  almost  always  present. 

Eetinoscopy. 

Another  and  very  useful  method  for  determining  the  re- 
fraction by  the  ophthalmoscope  is  termed  The  Shadow  Test, 
or  Eetinoscopy.  The  appearances  upon  which  this  method  de- 
pends are  due  to  the  play  of  light,  reflected  from  the  mirror,  on 
the  fundus  oculi.  Either  a  concave  or  a  plane  ophthalmoscopic 
mirror  may  be  employed.  I  invariably  use  a  plane  mirror ; 
but,  as  I  believe  the  majority  of  ophthalmologists  still  use  the 
concave  mirror  in  retinoscopy,  I  shall  describe  the  theory  and 
use  of  the  method  by  its  aid,  and  then  that  by  aid  of  the 
plane  mirror  Avill  be  readily  understood. 


;Fig.  45. 

If  the  rays  from  a  light  (i.  Fig.  45)  be  reflected  from  The 
Concave  Mirror  (m)  of  an  ophthalmoscope,  they  cross  at  a 
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certain  point  {A),  and  form  there  an  inverted  image  of  the 
flame,  and  then  diverge  again.  If  these  diverging  rays  be  made 
to  pass  through  a  convex  lens  (B)  placed  at  such  a  distance  in 
front  of  a  screen  {E)  that  the  rays  meet  at  a  focus  on  the 
latter,  a  very  small  and  brilliant  upright  image  (0)  of  the  flame 
is  there  formed,  surrounded  by  a  deep  shadow.  If  the  screen 
be  moved  slightly  towards  the  lens  (to  H),  so  that  the  focus  of 
the  rays  -would  lie  behind  it,  or,  if  it  be  removed  slightly  away 
from  the  lens  (to  M),  so  that  the  focus  come  to  lie  in  front  of 
it,  the  brilliancy  of  the  image  on  the  screen  and  the  intensity 
of  the  surrounding  shadow  are  reduced.  Because,  in  each 
instance,  a  circle  of  difi'usion,  and  not  an  accm'ate  image,  is 
formed  on  the  screen,  and  the  farther  the  focus  of  the  pencil  of 
rays  is  situated  from  the  screen  in  either  direction,  the  weaker 
does  the  image  become,  and  the  more  ill-defined  the  shadow. 

If  the  mirror  be  rotated  in  various  directions,  the  illumi- 
nated part^  and  the  shadow  are  seen — care  being  taken  to 
look  at  the  screen  directly  and  not  through  the  lens — to  move 
on  the  screen  in  the  opposite  direction  to  the  motion  of  the 
mirror.  For  example,  if  the  position  in'  (Fig  45)  be  given  to 
the  mirror,  the  path  of  the  rays  reflected  from  it  is  shown  by 
the  dotted  lines,  and  the  image  of  0  is  moved  to  O.  This 
will  also  be  the  case  if  the  screen  be  at  H  or  at  M.  These 
three  positions  of  the  screen  may  be  supposed  to  represent 
emmetropia  (E),  hypermetropia  (H),  and  myopia  (M).  Fig. 

1  "  The  area  of  liglit,"  "  the  image,"  "the  illuminated  area,  or  part "  of  the 
fundus,  and  "the  illumination,"  are  different  terms  for  one  and  the  same 
thing.  "  The  shadow  "  or  "  shade  "  refers  merely  to  the  margin  of  the  illumi- 
nated area,  i.e.  where  the  illumination  ceases,  and  darkness  begins  ;  it  does 
not  mean  that  the  shadow  of  any  object  is  thrown  on  the  fundus  oculi.  When 
we  speak  of  the  motion  of  the  shadow,  we  mean  that  the  margin  of  the  illumi- 
nated area,  or  boundary  line  between  illuminated  and  non-illuminated  area, 
moves  along  with  the  illuminated  area  in  response  to  the  motion  of  the  mirror. 
It  is  easier  to  learn  how  the  illuminated  area  moves  by  watching  the  margin 
of  the  shadow  (which  comes  across  the  pupil  from  behind  the  ms  like  a  re- 
volving shutter  across  a  shop  ;\indow),  and  hence  we  have  come  to  talk  always 
of  the  motion  of  the  shadow,  and  not  of  the  motion  of  the  illuminated  part. 
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45  more  particularly  illustrates  the  motion  of  the  light  and 
shade  in  E  and  II  only,  while  Fig.  46  demonstrates  that  in 
myopia. 

In  the  eye,  in  like  manner,  the  area  of  light  and  shade  in 


Fig.  46. 

the  pupil  moves  against  the  motion  of  the  mirror.  Now,  we 
cannot,  of  course,  see  the  real  motion  on  the  retina  directly, 
but  only  through  the  dioptric  media,  and  they  Avill  influence 
the  apparent  motion  according  to  the  condition  of  the  refrac- 
tion. 

In  emmetropia  and  in  hypermetropia  the  rays  coming  out 
of  the  observed  eye  are  parallel  and  divergent,  respectively ; 
and,  consequently,  an  upright  image  being  formed  by  them  in 
the  observer's  eye,  the  true  motion  given  by  the  mirror  is 
perceived. 

In  myopia,  at  least  in  all  cases  of  more  than  1  D,  the  ob- 
server does  not  see  an  upright  image  of  the  flame  on  the  fundus 
of  the  observed  eye,  but  a  real  inverted  aerial  image  formed 
between  his  mirror  and  the  observed  eye.  The  reason  of  this 
IS,  that  the  rays  coming  out  of  the  patient's  eye  are  convergent, 
and  meet  at  a  focus  which  is  the  far  point  of  the  eye,  and  form 
there  an  inverted  image  of  the  object  from  which  they  come. 
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and  which,  in  this  instance,  is  an  upright  image  of  the  flame 
(the  illuminated  area).  When,  therefore,  the  upright  image 
on  the  fundus  moves  against  the  mirror,  the  inverted  image 
(which  is  what  the  observer  sees)  moves  in  the  opposite 
direction,  i.e.  with  the  mirror.  For  example,  if  in  Fig.- 46  we 
suppose  a  to  be  the  position  of  the  image  on  the  fundus  of  a 
myopic  eye,  and  the  position  of  its  real  inverted  aerial  image, 
a  motion  of  the  mirror  to  m  (the  rays  reflected  from  m'  are 
omitted  in  order  to  avoid  confusion  in  the  diagram)  throws  the 
image  of  a  to  as  already  explained,  but  the  inverted  aerial 
image  of  a'  is  formed  at  d' ;  i.e.  it  seems  to  have  moved  with 
the  mirror. 

In  myopia  alone,  then,  does  the  image  move  with  the  mirror, 
while  in  emmetropia  and  hypermetropia  it  moves  against  the 
mirror.  In  low  myopia  (1  D  and  less),  as  will  just  now  be 
seen,  the  image  also  moves  against  the  mirror. 

From  what  has  been  said,  it  is  evident  that  the  higher  the 
ametropia  (the  farther  from  the  screen,  in  Fig.  45,  the  focus  of 
the  rays)  the  larger  and  feebler  the  illumination  becomes  (i.e. 
the  greater  the  circles  of  diffusion),  and  the  more  crescentic 
the  margin  of  the  shadow,  because  it  is  the  margin  of  a  circle 
of  diffusion. 

Again,  the  extent  of  the  motion  of  the  image,  and  its  rate. 


Fig.  47. 


is  in  inverse  proportion  to  the  degree  of  the  ametropia.  Thus, 
if  Fig.  47  represent  a  myopic  eye,  whose  far  point  is  situated 
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at  a  motion  of  the  mirror  to  may  be  supposed  to  throw 
the  iUuminated  part  to  and  then  will  move  to  c?'.  But, 
if  the  myopia  be  of  less  degree,  so  that  the  far  point  is  at  ic", 
the  same  motion  of  the  mirror  will  throw  cc'  to  a^',  and  the 
distance  between  these  two  latter  points  is  evidently  much 


Fig.  48. 

greater  than  that  between  a-  and  a^'.  In  a  hypermetropic  eye 
(Fig.  -18)  the  image  may  be  supposed  to  be  formed  at  a,  and 
a  motion  of  the  mirror  to  will  throw  it  to  a',  while  in  a 
higher  degree  of  hypermetropia  it  would  be  formed  at  5,  and 
the  same  motion  of  the  mirror  would  throw  it  to  V.  The 
distance  between  I  and  V  is  much  greater  than  that  between 
a  and  a'. 

In  practising  retinoscopy  with  the  concave  mirror  the 
sui-geon  sits  1-20  m.  in  front  of  the  patient.  The  eye  to 
be  examined  is  shaded  from  the  direct  rays  of  the  lamp,  if 
the  latter  be  placed  beside  the  patient ;  but  a  better  plan  is 
to  have  the  light  above  his  head.  The  focus  of  the  mirror 
should  be  22  cm.  and  any  error  of  refraction  of  the  surgeon 
is  to  be  corrected.  The  light  is  then  thrown  into  the  eye  at 
an  angle  of  about  15°  with  its  axis  of  vision,  so  that,  if  the 
pupil  be  not  under  the  influence  of  atropine,  the  macula  lutea 
may  be  avoided.  In  children,  and  when  the  pupil  is  very 
small,  it  is  advisable  to  dilate  it  with  atropine,  and  then  the 
region  of  the  macula  lutea  may  be  utilised.  When  now  the 
ophthalmoscope  is  rotated  in  different  directions,  motions  of  the 
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light  and  shade  on  the  fundus  oculi  are  seen  in  the  pupillary 
area.  The  surgeon  directs  his  attention  to  the  edge  of  the 
shadow  rather  than  to  the  illuminated  part,  for  its  motion  is 
more  easily  appreciated.  If  the  edge  of  the  shadow  moves 
xoith  the  motion  of  the  mirror,  myopia  is  present ;  if  it  moA'es 
against  the  mirror,  emmetropia,  hypermetropia,  or  myopia  of 
1  D  or  less,  is  present. 

The  reason  why  the  motion  is  against  the  mirror  in  cases 
of  M  1  D  and  less  is  that,  the  surgeon  being  seated  only  1  -20  m. 
from  the  eye  he  is  examining,  if  that  eye  have  a  myopia 
of  1  D,  its  far  point  is  so  close  to  his  eye  that  he  cannot  clearly 
observe  the  image  there  formed  ;  but,  if  the  myopia  be  of  even 
slighter  degree,  the  image  will  be  formed  behind  the  surgeon's 
head,  and  he  gets  a  shadow  moving  against  the  motion  of  his 
mirror,  because  the  image  he  then  sees  is  the  upright  one  on 
the  patient's  fundus  oculi,  and  not  the  inverted  aerial  image. 

We  proceed  as  follows : — A  trial-spectacle  frame  is  put  on 
the  patient's  face.  If  the  shadow  moves  with  the  mirror,  we 
know  at  once  the  eye  is  myopic.  To  find  the  degree  of  myopia, 
the  surgeon  puts  a  low  concave-glass,  say  -  ID,  into  the  frame, 
and  if  the  shadow  still  moves  with  the  muTor,  he  puts  in  a 
higher  number,  say  -  1-5  D,  and  so  on,  until  he  comes  to  a 
glass  which  makes  the  image  move  against  the  mirror.  If  this 
be  -  3  D,  the  myopia  is  3  D.  It  might  be  supposed,  as  the 
shadow  now  moves  against  the  mirror,  that  this  glass  over- 
corrects  the  myopia,  but  this  is  not  so ;  because,  as  already 
explained,  when  the  myopia  is  very  low,  the  image  is  formed 
close  to  the  surgeon's  eye,  or  behind  his  head,  and  he  con- 
sequently gets  a  shadow  moving  against  the  mirror,  although 
low  myopia  and  not  emmetropia  is  present.  Consequently, 
-  0-5  D  or  -  1  D  has  to  be  added  on  to  the  lens,  which  gives  the 
effect  of  no  distinct  shadow ;  or  rather,  by  the  above  plan,  it 
is  not  deducted  from  the  lowest  lens,  which  makes  the  shadow 
move  against  the  mirror. 

If  the  shadow  moves  against  the  mirror,  we  have  to  de- 
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termine  Avliether  the  eye  be  emmetropic,  hypermetroijic,  or 
slightly  myopic.  Should  the  illumination  be  bright  and  the 
shadow  well  defined,  the  eye  is  emmetropic,  or  not  far  removed 
from  it,  and  if  the  shadow  be  ill  defined  and  crescentic  we  may 
feel  sure  the  eye  is  highly  hypermetropic.  We  first  put  on 
+  1  D,  and  if  the  motion  be  still  against  the  mirror  the  case 
is  one  of  hypermetropia,  and  higher  numbers  are  at  once  pro- 
ceeded with,  until  that  one  is  reached  which  causes  the  shadow 
to  move  with  the  mirror.  The  measure  of  the  hypermetropia 
is  1  D  less  than  the  glass  so  found,  for  it  has  evidently  over- 
corrected  the  defect. 

If,  however,  on  putting  on  -f  1  D  we  find  the  shadow  to 
move  with  the  mirror,  we  change  it  for  +  0-5  D,  and  if  still 
the  motion  be  with  the  mirror,  the  eye  is,  beyond  doubt, 
slightly  myopic,  -  0-5  D  or  so.  But,  if  with  +  1  D  the  shadow 
moves  with  the  mirror,  while  with  -f  0-5  it  continues  to  move 
against  it,  the  eye  is  emmetropic. 

It  may  be  found,  that  in  two  opposite  meridians  there  is  a 
difference  in  the  motion  of  the  shadow,  and  this  leads  us  to 
diagnose  the  presence  of  astigmatism.  When  the  difference 
is  one  merely  of  rapidity  of  motion,  or  of  intensity  of  illumina- 
tion and  shadow,  we  know  that  we  have  to  deal  with  either 
simple  or  compound  astigmatism.  But  if  in  the  two  meridians 
there  is  a  diff'erence  in  the  direction  of  the  motion,  then  it  is 
a  case  of  mixed  astigmatism.  The  best  method  for  ascertain- 
ing the  degree  of  astigmatism  and  its  correcting  glass,  is  to 
correct  each  of  the  principal  meridians  separately  with  spherical 
lenses.  In  compound  astigmatism  the  diflference  between  the 
two  lenses  found  indicates  the  degree  of  astigmatism,  and  also 
the  cylindrical  lens,  which,  combined  with  the  correcting 
spherical  lens  for  the  least  ametropic  meridian,  is  required  to 
neutralise  the  defect.  In  mixed  astigmatism  the  addition  of 
the  two  numbers  gives  the  cylindrical  lens,  while  one  or  other 
of  them,  usually  the  +  D,  is  used  as  the  spherical  lens. 

With  The,  Plana  Mirror  the  source  of  illumination  of  the 
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observed  eye  being,  not  a  real  inverted  image  of  the  light,  as 
in  the  case  of  the  concave  mirror,  but  a  virtual  upright  image 
behind  the  mirroi',  and  as  this  image  moves  in  the  opposite 
direction  to  the  motion  of  the  mirror,  the  motion  of  its  illu- 
mination on  the  fundus  of  the  patient's  ej'e  must  be  vAih  the 
mirror  in  all  cases,  and  not  against  it,  as  in  using  the  concave 
mirror.  With  the  plane  mirror,  therefore,  the  shadow  moves 
with  the  motion  of  the  mirror  in  H  and  E,  and  against  it  in 
M,  just  as  do  the  vessels,  etc.,  in  the  examination  in  the 
upright  image.  If  the  motion  be  with  the  mirror  the  surgeon 
has  merely  to  decide  whether  the  refraction  be  E  or  H  by 
putting  a  low-  -f  lens  in  front  of  the  eye. 

In  practising  retinoscopy  with  the  plane  mirror  it  is  all- 
important,  for  accuracy,  that  the  surgeon  stand  as  far  away 
from  the  patient  as  possible.  Unless  this  be  attended  to  it 
is  evident  that  slight  degrees  of  myopia  (say  of  0-25  D  where 
the  Far  Point  would  be  at  4  metres)  might  be  taken  for 
emmetropia ;  or,  which  is  the  same  thing,  myopia  having  been 
diagnosed,  the  surgeon  might  fail  to  completely  correct  it. 
Again,  if  the  surgeon  do  not  stand  sufficiently  far  away,  he 
may  over-correct  a  hypermetropic  eye  by  a  lens  which  has 
made  the  eye  slightly  myopic.  With  some  practice  it  is  pos- 
sible, ,  in  most  instances,  to  obtain  sufficient  light  from  the 
pupil  with  the  plane  mirror  at  a  distance  of  4  metres. 

I  find  this  method  much  more  easily  worked  than  that  with 
the  concave  mirror.  It  has  the  advantage,  too,  of  not  requiring 
any  wearisome  addition  to,  or  subtraction  from,  the  data  obtained. 

The  pleasantest  plane  mirror  is  one  of  4  cm.  diameter, 
and  of  which  the  sight -hole  is  4  mm.  in  diameter.  The 
retinoscope,  invented  by  Dr.  Humphry  Haines  ^  of  Auckland, 
iSTew  Zealand,  for  facilitating  retinoscopy  by  enabling  a  rapid 
change  of  lenses  before  the  patient's  eye,  will  be  foimd  to  be 
a  valuable  aid  in  arriving  at  a  rapid  decision  in  testing  the 

1  Late  House-Surgeon  to  the  National  Eye  and  Ear  Intirmary,  Dublin.  The 
instrument  may  be  had  from  Mr.  George  Prescott  of  Duldiu  and  Edinburgh. 
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refraction  by  this  method,  whether  the  concave  or  the  plane 
mirror  be  used. 

FOCAL,  OB  OBLIQUE,  ILLUMINATION 

is  employed  for  the  examination  of  the  cornea,  iris,  and  lens. 
"With  a  high  +  lens  (16  to  18  D)  the  light  of  the  gas  flame  is 
concentrated  on  the  part  to  be  examined  with  an  oblique,  not  a 
perpendicular,  incidence  of  the  concentrated  rays.  Small  foreign 
bodies  in  the  iris,  cornea,  or  lens,  or  opacities  in  either  of  the 
latter,  can  be  thus  detected.  Extremely  delicate  opacities  in  the 
cornea  are  not  seen  best  with  the  strongest  illumination  which 
can  in  this  way  be  produced;  but,  rather,  by  the  half  light  which 
is  obtainable  at  the  edge  of  the  cone  of  light  passing  from  the 
lens.  In  examining  the  centre  of  the  crystalline  lens,  the  incid- 
ence of  the  light  must  necessarily  be  more  j^erpendicular. 

THE  NOBMAL  FUNDUS  OCULI  AS  SEEN  WITH 
THE  OPHTHALMOSCOPE. 

Eeference  has  been  made  to  the  enlargement  of  the  image 
of  the  fundus  oculi  seen  with  the  ophthalmoscope.  The  cause 
of  this  enlargement  is,  that  the  fundus  is  observed  through  a 
dioptric  system,  at,  or  close  to,  the  principal  focus  of  which  it 
is  situated,  and  which,  consequently,  magnifies  it  to  our  view. 
The  enlargement  of  the  inverted  image  is  not  so  great  as  that 
of  the  upright  image,  and  it  is  smaller  the  shorter  the  focal 
length  of  the  convex  lens  employed.  The  inverted  image  of  a 
hypermetropic  eye  is  larger  than  that  of  an  emmetropic  eye,  and 
the  latter  larger  than  that  of  a  myopic  eye.  It  is  possible  to 
determine  mathematically  the  degree  of  enlargement  of  the  image. 

The  Optic  Papilla. — This  is  the  first  object  to  be  sought 
for  by  the  observer.  It  presents  the  appearance  of  a  pale 
pink  disc,  somewhat  oval  in  shape,  its  long  axis  being  vertical. 
Occasionally  the  long  axis  lies  horizontally,  and  sometimes 
the  papilla  is  circular.    The  papilla  is  generally  surrounded  by 
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a  white  ring,  more  or  less  complete,  called  the  sclerotic  ring, 
and  often,  outside  this  again,  by  a  more  or  less  complete  l)lack 
line,  the  choroidal  ring.     The  sclerotic  ring  is  due  to  the 
choroidal  margin  not  coming  quite  up  to  the  margin  of  the 
papilla,  the  foramen  in  the  choroid  for  the  passage  of  the 
optic  nerve  fibres  being  somewhat  larger  than  that  in  the 
sclerotic,  and,  consequently,  a  narrow  edging  of  the  white 
sclerotic  is  exposed.    The  choroidal  ring  is  the  result  of  a 
hyper-development  of  pigment  at  the  margin  of  the  choroidal 
foramen.    The  complexion  of  the  optic  papilla  results  from 
the  pink  hue  derived  from  its  fine  capillary  vessels,  combined 
with  the  whiteness  of  the  lamina  cribrosa,  and  the  bluish 
shade  of  the  nerve  fibres.    It  is  frequently  not  equal  all  over, 
but  is  paler  on  the  outer  side,  where  the  nerve  fibres  are  often 
fewer  than  on  the  inner  side.    The  apparent  colour  of  the 
papilla  depends  also  upon  the  complexion  of  the  rest  of  the 
fundus.    If  the  latter  be  highly  pigmented,  the  papilla  appears 
pale  in  contrast ;  while,  if  there  be  but  little  pigment  in  the 
choroid,  the  papilla  may  appear  very  pink.    The  complexion 
of  every  normal  papilla  is  not  identical,  and  care  must  be 
taken  not  to  make  the  diagnosis  "  Hypersemia  of  the  papiUa," 
where  merely  a  high  physiological  complexion  is  present. 

A  physiological  excavation  of  the  optic  papilla  is  often  met 
with.  It  is  always  on  the  temporal  side  of  the  papilla,  and 
can  be  recognised  from  the  parallax^  which  may  be  produced, 
and  from  the  paleness  of  this  portion  of  the  papilla.  ^A^len 
the  excavation  is  very  deep,  one  may  sometimes  observe  the 
lamina  cribrosa  in  the  form  of  grey  spots  (the  nerve  fibres), 
surrounded  by  white  lines  (the  fibrous  tissue  of  the  lamina). 
A  physiological  differs  ophthalmoscopically  from  a  pathological 
excavation,  by  the  fact  that  it  never  reaches  the  margin  of  the 
papilla  all  round.  It  is  caused  by  the  crowding  over  of  the 
nerve  fibres  to  the  inner  side  of  the  papilla. 

The  Normal  Retina  is  so  translucent  that  it  cannot  be 

1  For  explauatiou  of  tlie  parallax  see  chap.  xv. 
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seen ;  or,  at  most,  a  shimmering  reflection  or  shot-silk  appear- 
ance is  obtained  from  it,  particxilarly  about  the  region  of  the 
yellow  spot  and  along  the  vessels,  but  also  more  to^yards  the 
equator  of  the  eye,  and  especially  in  dark  eyes. 

A  peculiar,  but  physiological  appearance,  occasionally  seen, 
is  produced  by  retention  of  their  neurilemma  in  some  of  the 
nerve  fibres,  after  they  have  passed  into  the  retina.  Instead 
of  being  semi-transparent,  their  fibres  then  reflect  the  light 
strongly,  giving  the  eff"ect  of  an  intensely  white  spot  com- 
mencing at  the  papilla,  extending  more  or  less  into  the  sur- 
rounding retina,  and  terminating  in  a  brushlike  extremity. 
This  appearance  is  constant  in  the  rabbit's  eye. 

The  Macula  Lutea  is  generally  seen  as  a  bright  oval  ring 
\yith  its  long  axis  horizontal,  this  ring  being  probably  a  reflex 
from  the  surface  of  the  retina.  It  is  remarkable  that  this  halo 
is  not  visible  with  the  direct  method  of  examination — a  fact 
due  probably  to  the  illumination  being  much  weaker  than  with 
the  indirect  method.  The  area  inside  the  ring  is  of  a  deeper 
red  than  the  rest  of  the  fundus,  and  at  its  very  centre  there 
is  an  intensely  red  point,  the  fovea  centralis. 

The  General  Fundus  Oculi  surrounding  the  optic  papilla 
and  macula  lutea  varies  a  good  deal  in  appearance,  according 
to  the  amount  of  pigment  contained  in  the  choroid,  and  in  the 
pigment -epithelium  layer  of  the  retina.  1.  If  there  be  an 
abundant  supply  of  pigment  in  each  of  these  positions,  the 
choroidal  vessels  are  greatly  hidden  from  view,  and  the  eff"ect 
is  that  of  a  very  dark  red  fundus.  2.  If  there  be  but  little 
pigment  in  the  pigment-epithelium  layer,  the  larger  choroidal 
vessels  may  be  visible,  and  the  fundus  may  appear  to  be 
divided  up  into  dark  islands  surrounded  by  red  lines.  3.  If 
the  individual  be  a  blonde,  there  is  little  pigment  either  in  the 
pigment-epithelium  layer  or  in  the  choroid,  and  the  fundus  is 
seen  of  a  very  bright  red  colour,  the  choroidal  vessels  down  to 
their  fine  ramifications  being  discernible.  In  albinos  even  the 
choroidal  capillaries  may  be  seen. 
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The  Retinal  Vessels. — The  arteries  are  recognised  as 
thin  bright  red  lines  running  a  rather  straight  course,  in  the 
centre  of  each  of  which  is  a  light-streak  due  to  reflection  from 
the  tense  coat  of  the  vessel.  This  light-streak  divides  the 
vessel  into  two  red  lines.  The  veins  are  darker,  wider,  and 
more  tortuous  in  their  course  than  the  arteries,  and,  their  coats 
not  being  so  tense,  there  is  no  light-streak. 

On  reaching  the  level  of  the  nerve-fibre  layer  of  the  retina, 


Fig.  49  {Graefe  and  Scemisch). 
A. M.S.  Art.  nas.  sup.  ;  a.n.i.  Ai't.  nas.  inf. ;  a.t.s.  a.t.i.  A.  temp.  sup. 
and  inf.  ;  v.N.s.  v.n.i.  Ven.  nas.  sup.  and  inf.  ;  v.T.s.  v.T.i.  Ven.  temp.  sup. 
and  inf.  ;  a.m.e.  v.m.e.  Art.  and  ven.  median  ;  A.M.  v.M.  Ai-t.  and  ven. 
macularis. 

the  central  artery  and  vein  divide  into  a  principal  upper  and 
lower  branch.  This  first  branching  often  takes  place  earlier 
in  the  vein  than  in  the  artery,  and  the  former  may  even  branch 
before  appearing  on  the  papilla,  as  in  Fig.  49.  The  second 
branching  may  take  place  in  the  nerve  itself ;  and,  when  this 
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occurs,  it  \yill  appear  as  though  four  arteries  and  four  veins 
sprang  from  the  optic  papilla;  but,  more  usually,  this  branching 
occurs  on  the  papilla,  as  in  Fig.  49.  The  vessels  produced  by 
this  second  branching  pass  respectively  towards  the  median 
and  temporal  side  of  the  retina,  and  are  termed  by  Magnus  the 
Art.  and  Ven.  nasalis  and  temporalis  sup.  and  inf.  {vide  Fig. 
49).  The  temporal  branches  run  in  a  radial  direction  towards 
the  anterior  part  of  the  retina.  A  small  horizontal  branch, 
the  Art.  and  Ven.  Mediana  of  Magnus,  from  the  first  principal 
branches,  is  found  passing  towards  the  nasal  side  of  the  retina. 
The  temporal  branches  do  not  run  in  a  horizontal  direction, 
but  make  a  detour  round  the  macula  lutea,  sending  fine 
branches  towards  the  latter.  Two  or  three  minute  vessels 
from  principal  branches  run  directly  from  the  papilla  towards 
the  macula  lutea ;  and  around  the  macula  lutea  a  circle  of  very 
fine  capillary  vessels  is  formed,  which  cannot  be  distinguished 
Avith  the  ophthalmoscope ;  but  no  vessels  run  to  or  cross  over 
the  fovea  centralis  itself.  The  retinal  arteries  do  not  anasto- 
mose, nor  do  the  larger  retinal  veins.  The  small  retinal  veins 
have  some  slight  anastomoses  near  the  ora  serrata. 

No  pulsation  of  the  arteries  is  observable  in  the  normal  eye. 
In  the  larger  veins  near,  or  on  the  optic  pai^illa,  or,  more 
usually,  just  at  their  point  of  exit,  a  pulsation  may  sometimes 
be  seen.  This  venous  pulsation  is  due  to  the  following  sequence 
of  events  : — Systole  of  the  heart ;  diastole  of  and  high  tension 
in  the  retinal  arteries ;  consequent  increased  pressure  in  the 
vitreous  humour ;  communication  of  this  to  the  outside  of  the 
walls  of  the  retinal  veins,  impeding  the  flow  of  blood  through 
them,  especially  in  their  larger  trunks  which  offer  little  resist- 
ance, or  at  their  exit  from  the  eye  where  they  offer  the  least 
resistance  ;  and  in  this  way  the  veins  are  emptied  :  the  blood 
gradually  coming  on  from  the  capillaries  overcomes  the  resist- 
ance, and  the  veins  are  for  a  moment  refilled.  The  pheno- 
menon can  be  most  readily  observed,  if  the  normal  tension  of 
the  globe  be  slightly  increased  by  pressure  of  a  finger. 


CHAPTER  IV. 


DISEASES  or  THE  CONJUNCTIVA. 

Hypersemia  of  the  Conjunctiva.— In  this  condition  the 
blood-vessels  of  the  palpebral  conjunctiva  especially  are 
engaged.  Slight  chemosis  sometimes  appears,  small  vesicles 
may  form,  and  there  may  be  also  some  swelling  of  the  papillae, 
and  development  of  lymph  foUicles.  There  is  not  any 
abnormal  discharge  from  the  conjunctiva,  and  herein  lies  the 
chief  point  of  difference  between  this  affection  and  simple 
conjunctivitis. 

Cmtses.— Foreign  bodies.  Foul  air,  or  air  loaded  with  to- 
bacco smoke.  Alcoholic  excesses.  Accommodative  asthen- 
opia. Stenosis  lacrjnnalis,  and  other  forms  of  lacrymal 
obstruction.  The  use  of  unsuitable  spectacles,  or  the  use  of 
the  eyes  for  near  work  without  spectacles  when  the  condi- 
tion of  the  accommodation  (e.g.  hypermetropia,  presbyopia) 
requires  them. 

Symptoms.— The  eyes  are  irritable.  There  is  tearing  and 
photophobia,  ^vith  hot,  burning  sensations,  and  sensations  as  of 
a  foreign  body  in  the  eye,  and  the  eyelids  feel  heavy.  All 
these  symptoms  are  aggravated  in  artificial  light. 

Treatment.— In  addition  to  the  removal  of  the  cause,  iced 
compresses  are  to  be  applied  to  the  closed  eyehds  for  twenty 
minutes  several  times  a  day,  and  the  instillation  of  a  drop  of 
tincture  of  opium  and  distilled  water  in  equal  parts  morning 
and  evening  will  be  found  beneficial.  It  is  also  desirable  to 
clear  out  the  lacrymal  passages  with  an  Anel's  syringe,  even 
where  no  decided  lacrymal  obstruction  is  present. 
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The  eyes  should  be  protected  from  glare  of  light  by  dark 
glasses,  and  out-of-door  exercise  recommended. 

Conjunctivitis  in  general.  —  In  addition  to  hypereemia 
there  is  here  abnormal  secretion.  There  are  several  forms  of 
conjunctivitis,  the  discharge  from  each  being  more  or  less  con- 
tagious. The  secretion  from  any  given  form  mil  not,  however, 
always  reproduce  that  form,  but  may  give  rise  to  another  of 
greater  or  less  severity.  Infection  takes  place,  by  the  direct 
application  of  the  secretion,  or  also — it  is  very  generally 
thought — through  the  air,  in  which  float  particles  of  the  in- 
fecting substance.  This  latter  mode  is  especially  liable  to 
exist,  it  is  said,  in  an  ill-ventilated  room,  where  a  number  of 
people  affected  Avith  conjunctival  diseases  are  lodged  with 
others  who  possess  healthy  eyes,  e.g.  in  crowded  charity- 
schools.  The  palpebral  conjunctiva  is  often  affected  when  the 
bulbar  portion  remains  normal,  and  the  conjunctiva  of  the 
lower  lid  is  more  frequently  attacked  than  that  of  the  upper 
lid. 

Catarrhal  or  Simple  Acute  Conjunctivitis.— The  hyper- 
semia  is  here  well  marked,  often  concealing  the  Meibomian 
glands  from  view,  and  extending  sometimes  as  far  as  the  cornea. 
Lymph  follicles  and  enlarged  papillae  are  frequently  present, 
but  not  necessarily  so.  There  is  a  sticky,  serous  secretion,  which 
causes  the  eyelids  to  be  fastened  together  on  awaking  in  the 
morning,  and  sometimes  produces  ulceration  of  the  intermar- 
ginal  portion  of  the  eyelids  (intermarginal  blepharitis).  The 
catarrh  may  become  chronic,  and  then  the  papilla  are  more 
developed,  while  the  blepharitis  is  liable  to  extend  over  to  the 
cutis,  causing  eversion  of  the  lower  punctiun  lacrymale  with 
resulting  stillicidium,  and  this,  in  its  turn,  aggravates  the  con- 
junctival affection. 

The  Symptoms  are  those  of  a  severe  case  of  hypersemia 
(sensations  of  sand  in  the  eye,  hot,  burning  sensations,  weight 
of  the  eyelid),  with  the  addition  of  the  annoyance  consequent 
on  the  secretion,  which,  by  coming  across  the  cornea,  may  cause 
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momentary  clouding  of  sight.  Photophobia  is  not  generally 
severe,  unless  there  be  some  corneal  complication. 

Causes. — Draughts  of  cold  air.  Contagion.  Foul  atmo- 
sphere. Foreign  bodies.  As  a  sequel  of,  or  attendant  on, 
scarlatina,  measles,  and  smallpox. 

Diagnosis. — The  presence  of  the  gummy  secretion  dis- 
tinguishes this  affection  from  mere  hypersemia  of  the  con- 
junctiva. A  common  mistake  amongst  those  not  familiar  Avith 
eye  diseases,  is  to  regard  a  case  of  iritis  as  one  of  simple  acute 
conjunctivitis,  the  redness  of  the  white  of  the  eye  in  the  former 
affection  being  taken  for  conjunctival  hypersemia,  etc.,  and, 
moreover,  a  slight  secondary  conjunctivitis  does,  undoubtedly, 
attend  many  cases  of  iritis.  The  circumcomeal  subconjunctival 
vessels  are  those  which  become  engaged  in  iritis,  and  the  con- 
junctival vessels  may  be  distinguished  from  them,  by  the 
possibility  of  moving  them  along  with  the  membrane  in  which 
they  are,  by  manipulations  which  can  be  made  with  the  lower 
lid  of  the  patient,  while  these  manipulations  do  not  affect  the 
subconjunctival  vessels.  The  condition  of  the  iris  itself,  how- 
ever, is  that  upon  which  the  diagnosis  finally  depends.  (See 
Iritis,  chap,  x.) 

The  Prognosis  is  good,  if  there  be  no  reason  to  suspect  that 
the  mild  form  is  but  the  commencement  of  a  more  severe  in- 
flammation. Small  infiltrations,  or  ulcers,  sometimes  form  at 
the  margin  of  the  cornea,  but  are  not  of  serious  import. 

Treatment. — Cold,  or  iced  compresses,  mth  the  use  of  a 
4  per  cent  solution  of  boracic  acid  as  a  lotion,  should  be  used 
frequently  at  the  first  onset,  and,  in  mild  cases,  \n\\  alone 
bring  about  a  cure.  AVhen,  in  a  day  or  two,  the  irritation  and 
swelling  have  somewhat  subsided,  a  solution  of  nitrate  of 
silver,  of  from  5  to  10  grains  to  ^i,  should  be  applied  by  the 
surgeon  to  the  palpebral  conjunctiva  with  a  camel's-hair  pencil, 
the  lid  being  well  everted,  and  this  then  should  be  thoroughly 
neutralised  with  salt  water,  the  whole  being  finally  washed 
off  with  plain  water.     The  application  is  to  be  repeated  in 
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twenty-four  hours,  by  which  time  the  slight  loss  of  epithelium, 
result  of  the  superficial  slough,  will  have  been  repaired. 
Immediately  after  such  an  application,  cold  sponging  or  iced 
compresses  are  useful,  and  grateful  to  the  patient.  The 
greatest  care  is  required  in  the  use  of  nitrate  of  silver  in 
conjunctival  affections  for  any  prolonged  period,  lest  it  cause 
staining  of  the  membrane  ;  thorough  neutraUsation  and  wash- 
ing, as°above  recommended,  being  the  best  safeguards.  I  am 
opposed  to  the  use  even  of  weak  solutions  of  nitrate  of  silver 
as  eye-drops  to  be  used  at  home  by  the  patient,  for  staining 
is  very  apt  to  be  caused  in  this  way. 

Should  the  surgeon  be  unable  to  see  the  patient  daily,  the 
following  simple  eye -drops  are  capable  of  effecting  a  rapid 
cure  in  most  cases:— R  Acid  Boracici,  gr.  viii ;  Ziuci  Sulph.  gr. 
iv ;  Tinct.  Opii,  f.  3ii ;  Aq.  distill,  ad  gii  j  one  drop  in  the  eye 
morning  and  evening,  or  only  once  a  day  in  mild  cases. 
Solutions  of  sulphate  of  alum  (gr,  iv  to  f.  gi  of  water)  and  of 
tannic  acid  (gr.  v  to  viii  to  f.  gi  of  water)  are  often  pre- 
scribed, but  are  not  so  effectual  as  the  foregoing. 

A  weak  boracic  acid  ointment,  to  be  applied  along  the 
margins  of  the  lids  at  bedtime,  is  to  be  ordered.  It  prevents 
the  unpleasant  and  injurious  "  gumminess  "  in  the  morning. 

Follicular  Conjunctivitis.— This  is  catarrhal  conjunc- 
tivitis, to  which  is  added  the  presence  in  the  conjunctiva  of 
small  round  pinkish  bodies  the  size  of  a  pin's  head,  which 
disappear  completely  as  the  process  passes  off,  leaving  the 
mucous  membrane  as  healthy  as  they  found  it. 

These  little  bodies  are  situated  chiefly  in  the  lower  fornix 
of  the  conjunctiva,  and  may  be  discovered  by  eversion  of  the 
lower  lid,  when  they  will  be  seen  arranged  in  rows  parallel  to 
the  margin  of  the  lid.  Whether  they  are  easily  discovered  or 
not  depends  on  their  size  and  number,  and  on  the  amount  of 
coexisting  hypertemia  or  chemosis  of  the  conjunctiva.  The 
structure  of  these  bodies  shows  them  to  be  lymph  follicles. 

Follicular  conjunctivitis  is  a  very  tedious  form,  lasting  often 
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for  months.  According  to  Ssemisch,  it  is  more  apt  to  give 
rise  to  marginal  ulceration  of  the  cornea  than  the  simple 
catarrhal  form  ;  but  I  have  not  myself  observed  this.  I  agree 
with  those  who  hold  that  the  disease  has  nothing  to  do  with 
granular  ophthalmia,  although  some  authors  regard  it  as  an 
early  stage  of  the  latter. 

The  Sym^ptoms  are  much  the  same  as  those  of  catarrhal  con- 
junctivitis. Frequently,  there  is  little  or  no  injection  of  the 
bulbar  conjunctiva,  and  the  chief  symptom  is  asthenopia — an 
inability  to  continue  near  woi'k  for  any  length  of  time — 
and  much  distress  in  artificial  light.  Boys  and  girls  from 
five  to  fifteen  years  of  age  are  those  most  liable  to  this 
affection. 

Causes. — These  also  are  much  the  same  as  in  simple 
catarrhal  conjunctivitis.  The  long- continued  use  either  of 
atropine  or  of  eserine  is  liable  to  bring  on  the  disease. 

Treatment. — The  remedy  I  have  found  most  useful  in  this 
troublesome  affection  is  an  ointment  of  sulphate  of  copper 
from  gr.  ss.  to  gr.  ii  in  5i  of  vaseline.  The  weaker  ointments 
should  be  used  at  first,  and  later  on  the  stronger  ones,  if  it  is 
found  that  the  eye  can  bear  them.  The  size  of  half  a  pea  of 
the  ointment  is  inserted  into  the  conjunctival  sac  with  a  camel's- 
hair  pencil  once  a  day.  Eye-drojjs  of  equal  parts  of  tincture 
of  opium  and  distilled  water  are  of  use  in  some  cases ;  and  the 
eye-douche  should  be  recommended.  Abundance  of  fresh  air, 
with  change  from  a  damp  climate  or  neighbourhood  to  a  dry 
one,  are  of  importance.  If  the  use  of  a  solution  of  atropine 
have  induced  the  disease,  it  should  be  discontinued ;  and,  if  a 
mydriatic  be  still  required,  a  solution  of  extract  of  belladomia 
(gr.  viii  ad  gi)  may  be  employed  in  its  stead. 

Spring'  Catarrh  is  the  eye  comphcation  which  accompanies 
that  troublesome  affection  known  as  "  Hay  Fever."  It  is  not, 
strictly  speaking,  a  catarrhal  aff"ection,  for  it  is  usually  un- 
attended by  secretion,  and  the  prefix  "  Spring  "  is  misleading, 
as  it  is  seen  also  in  summer  and  autumn.    The  hajr  harvest  is 
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the  most  coniinou  period  for  it,  owing  probably  to  certain 
minute  pai'ticles  which  then  float  in  the  air. 

The  bulbar  conjunctiva  is  chiefly  aff'ected.  It  becomes  in- 
jected, slightly  oedematous,  and,  close  around  the  cornea,  some- 
what elevated,  with  greyish  swellings.  The  margin  of  the 
cornea  itself  is  apt  to  become  invaded  with  minute  infiltrations. 

Some  individuals  are  liable  to  be  attacked  at  each  hay 
harvest.  The  chief  symptoms  are  photophobia  and  lacrymation. 
The  afi"ection  is  unattended  with  danger  to  the  eye. 

The  microscope  shows  (Uhthofi")  that  the  conjunctival 
swelling  is  due  to  hypertrophy  of  the  epithelial  layer  of  the 
conjunctiva  in  this  situation,  combined  with  sub -epithelial 
infiltration  with  a  substance  Avhich  is,  or  is  similar  to, 
coagulated  albumen.  The  deeper  layers  of  the  conjunctiva 
remain  tolerably  normal. 

Treatment.-— Teas,  is  usually  an  excessively  troublesome 
aff"ection  to  ciu-e.  Dark  glasses  for  protection  from  the  light, 
weak  astringent  coUyria  (sulphate  of  zinc,  acetate  of  lead),  with 
cold  sponging,  or  the  douche,  are  useful ;  or,  iodoform  ointment, 
(1  in  15)  a  little  put  into  the  eye  once  a  day.  Pagenstecher 
highly  recommends  massage  twice  daily  in  conjunction  with 
strong  precipitate  ointment. 

Granular  Conjunctivitis,  Granular  Ophthalmia,  or 
Trachoma  (also  called  Egyptian  Ophthalmia,  and  Military 
Ophthalmia). — In  this  disease,  in  addition  to  the  usual  ap- 
pearances of  simple  conjunctivitis,  there  are  developed  greyish, 
or  pinkish-grey,  bodies  about  the  size  of  the  head  of  a  pin, 
situated  in  and  close  to  the  fornix  conjunctivae,  chiefly  of  the 
upper  lid,  but  also  disseminated  over  other  parts  of  the  mem- 
brane. They  do  not  form  on  the  bulbar  conjunctiva.  These 
bodies  are  the  "granules"  or  "granulations,"  and,  in  the  acute 
form  of  the  disease,  they  somewhat  resemble  the  follicles  of 
follicular  conjunctivitis,  but  are  paler,  not  so  apt  to  occur  in 
rows,  and  are  more  isolated.  Microscopically  the  granulations 
have  no  capsule,  as  have  the  follicles,  but  seem  to  grow  from, 
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or  in,  the  stroma  of  the  conjunctiva.  In  the  acute  form  the 
granulations  consist  of  lymph  cells  alone,  but  in  the  chronic 
form  this  is  true  of  them  only  towards  their  surface,  while  at 
their  bases  they  are  formed  chiefly  of  connective  tissue.  They 
are  to  be  regarded  as  new  growths  in  the  conjunctiva. 

The  disease  comes  under  our  notice  in  two  forms,  the  acute 
and  the  chronic.  The  latter  may  result  from  the  former,  but, 
more  commonly,  we  find  it  as  the  primary  condition,  without 
any  appreciable  acute  stage  having  gone  before. 

Causes.— Eoih.  forms  are  contagious,  and  Sattler  has  dis- 
covered the  presence  of  micrococci  in  the  secretion.  The  acute 
form  is  said  to  be  often  epidemic  in  places  where  the  hygienic 
conditions  are  bad,  although  in  this  country  I  have  never  seen 
it  as  an  epidemic,  and  sporadically  not  often.  The  chronic 
form  is  extremely  common  in  Ireland,  owing  j^robably  to  the 
overcrowded  and  dirty  condition  of  the  dwellings  of  the  lower 
orders,  combined  with  the  dampness  of  the  climate.  Amongst 
the  better  classes  in  all  countries  the  disease  is  very  uncommon. 
High,  dry,  mountainous  countries  are  almost  free  from  this 
disease.  Some  hold  that  the  affection  is  dependent  on  con- 
stitutional disease,  such  as  scrofula,  tuberculosis,  syphilis,  etc. ; 
but  I  cannot  endorse  this  view.  No  doubt  many  of  these 
patients  are  antemic  and  out  of  health,  but  this  is  due  to  the 
moping  habits  they  contract  and  the  little  open-air  exercise 
they  take,  in  consequence  of  their  semi-blindness. 

ACUTE  GRANULAR  OPHTHALMIA.— already 
stated,  this  is  an  affection  rarely  seen  in  this  country.  An 
attack  commences  with  swelling  of  the  upper  lid,  great  injec- 
tion of  the  whole  of  the  bulbar  and  palpebral  conjunctiva, 
and  swelling  of  the  papillae,  with  development  of  the  charac- 
teristic "granulations."  There  may  be  but  little  discharge; 
but  there  is  generally  much  lacrymation,  with  photophobia 
and  great  pain  in  the  brow  and  eye.  Superficial  marginal 
ulcers  of  the  cornea  may  form. 

The  inflammation  and  papillary  swelling  increase  for  a  week 
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or  so  to  such  a  degree,  that  the  granulations  are  hidden  from 
view ;  and  then,  taking  on  a  blennorrhoeic  form,  the  process 
gradually  subsides,  until,  in  the  course  of  two  or  three  weeks 
longer,  it  disappears,  having  brought  about  absorption  of  the 
granulations,  and  ultimately  the  mucous  membrane  is  left  in 
a  healthy  state. 

If,  however,  in  the  blennorrhoeic  stage,  the  inflammation 
be  excessive,  the  eye  may  run  all  the  dangers  of  an  attack  of 
acute  purulent  conjunctivitis.  Or  if,  on  the  other  hand,  the 
inflammation  be  very  slight,  it  may  not  be  sufiicient  to  effect 
absorption  of  the  granulations,  and  the  process  may  run  into 
the  chronic  form. 

Treatment. — It  is  desirable  to  abstain  from  active  measures 
in  the  commencement  of  the  affection,  owing  to  the  tendency 
to  natural  cure  which  is  often  present,  and,  in  particular, 
astringents  and  caustics  should  be  avoided.  At  the  utmost 
an  antiseptic  lotion  of  boracic  or  salicylic  acid,  and  cold  ap- 
plications for  relief  of  the  pain  and  heat,  are  admissible.  Dark 
protection-glasses  are  agreeable,  and,  wearing  them,  the  patient 
should  be  encouraged  to  take  open-air  exercise.  But,  if  it  be 
evident  that  the  inflammatory  reaction  is  not  active  enough, 
poultices  or  warm  fomentations  should  be  employed  to  promote 
it.  Once  the  blennorrhoeic  stage  has  been  reached,  great  care 
is  required  to  control  it ;  and,  if  it  threaten  to  exceed  safe 
bounds,  it  must  be  restrained  by  means  of  suitable  applications, 
such  as  acetate  of  lead,  niti-ate  of  silver,  or  sulphate  of  copper 
in  solutions  of  medium  strength ;  or,  it  may  be  necessary  to 
use  them  in  strong  solutions ;  or  even  to  employ  the  solid 
mitigated  nitrate  of  silver. 

CHRONIC  GRANULAR  OPHTHALMIA.— The  first 
onset  of  this  disease  is  often  without  inflammation,  and  is 
then  unattended  by  any  distressing  symptoms,  except  that 
the  eye  may  be  more  easily  irritated  by  exposure  to  cold 
winds,  foreign  bodies,  etc.,  or  more  easily  wearied  by  reading 
and  other  near  work.    If  such  a  case  come  under  our  notice, 
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the  conjunctiva  will  be  found  free  from  injection  or  swelling, 
but  grayish-white  semi-transparent  granulations,  of  the  size 
of  a  rape  seed  and  less,  will  be  seen  disseminated  over  the  con- 
junctival surface,  and  protruding  from  it.  Gradually  these 
granulations  give  rise  to  a  more  or  less  active  vascular  reaction, 
attended  with  swelling  of  the  papilte  and  purulent  discharge 


Fia.  50  {Scemuch). 
a,  Muscle  ;  bb,  Tarsus  liaving  imdergone  fatty  degeueration ;  c,  Atrophied 
Meibomian  gland  ;  dd,  Hypertropbied  papilla ;  e,  Cicatricial  tissue  in  tlie 
conjunctiva ;  /,  Tarsus. 

— in  short,  blennorrhoea.  The  patients  then  begin  to  be  more 
inconvenienced,  owing  to  the  discharge  which  obscures  their 
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\asion,  and  to  sensations  of  weight  in  the  lids  and  of  foreign 
bodies  in  the  eye,  and  this,  consequently,  is  generally  the 
earliest  stage  at  which  we  see  the  disease.  The  enlarged 
papillte  sometimes  grow  to  a  great  size,  completely  hiding  the 
granulations.  In  this  stage  the  granulations  may  become 
absorbed,  and  the  disease  undergo  cure,  but,  more  commonly, 
it  makes  further  progress.  Fresh  granulations  appear,  while 
the  old  ones  increase  in  size,  until  they  often  become  con- 
fluent, leaving  only  here  and  there  an  island  of  vascular 
mucous  membrane. 

These  chronic  granulations  consist  of  lymph  cells  towards 
their  surface,  but  towards  their  bases  are  formed  chiefly  of 
connective  tissue.  Gradually  the  cellular  elements  are  trans- 
formed into  connective  tissue,  and,  in  this  way,  cicatricial  de- 
generation of  the  conjunctiva  is  brought  about  at  each  spot 
where  a  granulation  was  seated. 

As  the  disease  advances,  the  submucous  tissue  becomes 
implicated  in  the  connective  tissue  alterations,  while  the  tarsus 
undergoes  fatty  degeneration,  and  becomes  hypertrophied. 
The  granulations  disappear,  having  reduced  the  conjunctiva 
to  a  cicatrix.  Contraction  of  the  diseased  conjunctiva  on  the 
inner  surface  of  the  lid  causes  entropion,  and  distortion  of  the 
bulbs  of  the  eyelashes,  giving  rise  to  irregular  growth  of  the 
latter,  with  resulting  trichiasis  and  distichiasis.  These  changes 
are  represented  in  Fig.  50. 

The  great  danger  of  granular  ophthalmia  lies  in  the  com- 
plications which  may  attend  it,  or  which  follow  in  its  wake. 
The  former  consist  in  pannus  and  ulcers  of  the  cornea,  and 
severe  purulent  conjunctivitis,  while  the  latter  are  the  dis- 
tortions of  the  lids  and  eyelashes  just  referred  to. 

Pannus  is  a  superficial  vascularisation  of  the  cornea  with 
more  or  less  difi'use  opacity  (Fig.  51),  and  often  small  infiltra- 
tions or  ulcerations.  It  may  come  on  at  almost  any  stage  of 
the  conjunctival  disease.  It  invariably  commences  in  the 
upper  portion  of  the  cornea,  extending  generally  over  the 
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upper  half,  and  frequently  remains  confined  to  this  region ; 
but,  in  many  cases,  at  a  later  stage,  it  extends  to  the  whole 
^^gi^^^--  surface  of  the  cornea,  and  this 


epithelium.  The  vascrdarisation  and  opacity  may  become  so 
intense  as  to  present  quite  a  fleshy  appearance,  and  to  com- 
pletely hide  the  corresponding  part  of  the  iris  from  view. 
Pannus  is  usually  a  painless  affection,  but  is  sometimes  accom- 
panied with  photophobia  and  ciliary  neuralgia.  It  gives  rise 
to  defective  vision,  in  proportion  to  the  degree  and  extent  of 
the  opacity.     Severe  pannus  is  liable  to  induce  iritis. 

The  connection  between  pannus  and  the  condition  of  the 
lids  is  not  easily  explained.  It  is  held  by  many,  that  this 
corneal  affection  is  due  to  mechanical  irritation,  caused  by  the 
rough  conjunctiva,  but  I  hardly  think  this  "sdew  is  correct,  for 
severe  pannus  is  often  seen  with  a  comparatively  smooth  con- 
junctiva, while  vsdth  a  truly  rough  conjunctiva  the  cornea  is 
frequently  perfectly  clear. 

At  any  period  prior  to  cicatrisation  of  the  conjunctiva,  an 
attack  of  purulent  blennorrhoea  is  liable  to  come  on.  If  not 
too  severe,  this  may  result  in  a  cure  by  absorption  of  the 
granulations,  and  should  not  be  checked.  If,  however,  the 
attack  be  very  severe,  the  eye  runs  dangers  similar  to  those 
of  an  ordinary  attack  of  purulent  conjunctivitis.  These 
dangers  are  less,  the  more  comijlete  and  the  more  intense  the 
pannus. 

Prognosis.— On  the  whole,  if  the  disease  come  under  treat- 


latter  occurrence  often  takes 
place  almost  suddenly.  The 
pannus  vessels  are  prolongations 
of  the  conjunctival  vessels,  and 
run  either  immediately  over  or 
under  Bowman's  membrane ;  and 
the  opacity  is  due  to  development 
of  connective  tissue  between  Bow- 
man's membrane  and  the  corneal 


Fig.  51 
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ment  at  an  early  period,  it  may  be  hoped  that  vision  will  be 
retained  in  a  majority  of  cases,  although  a  radical  cure  may 
be  difficult,  or  impossible.  These  cases  require  to  be  under 
constant,  or  intermitting,  treatment  for  long  periods,  often  for 
years. 

Treatment— The  aim  of  this  is  to  bring  about  absorption  of 
the  granulations  with  the  greatest  possible  despatch,  in  order 
to  prevent  the  destruction  of  the  mucous  membrane  to  which 
they  tend.  No  caustic  application  should  be  made  with  the 
object  of  directly  destroying  the  granulations,  for  this  can  only 
be  done  at  the  expense  of  the  mucous  membrane  around  them. 
As  already  said,  in  cases  of  chronic  granular  ophthalmia  in 
which  a  blennorrhoeic  attack  comes  on,  when  this  passes  off 
again  the  granulations  are  found  to  have  become  much  fewer, 
or  to  have  quite  disappeared.  Following  the  hint  nature  thus 
gives  us,  we  should  endeavour  by  our  treatment  to  produce 
a  certain  papillary  reaction.  For  chronic  cases,  with  little 
swelling  of  the  papillae  (blennorrhoea),  and  with  little  or  no 
cicatrisation,  the  best  application  is  the  solid  sulphate  of  copper 
lightly  applied  to  the  conjunctiva,  especially  at  its  fornix ;  but, 
when  there  is  considerable  papillary  swelling,  I  prefer  a  10- 
grain  solution  of  nitrate  of  silver,  properly  neutralised  after 
application  with  a  solution  of  salt.  An  interval  of  twenty-four 
hours  at  least  should  be  allowed  to  elapse  between  each  applica- 
tion, whether  of  sulphate  of  copper  or  nitrate  of  silver,  and  cold 
sponging  for  fifteen  minutes  should  be  employed  immediately 
after  the  application.  A  change  of  treatment  will  be  occasion- 
ally required,  even  if  the  remedy  first  used  answer  well  in  the 
beginning,  and  one  or  other  of  the  following  can  be  adopted  : 
— Pure  carbolic  acid  liquefied  has  been  used^  with  good 
result.  It  is  applied  with  a  camel's -hair  pencil,  and  the 
excess  washed  off  with  plain  water.  Liq.  plumb,  acetatis  dil., 
never  to  be  used  except  with  everted  lids  and  washed  off  with 

1  Recently  again  by  E.  Treacher  Collins,  Hoy.  Lond.  Ophthal.  IIosp. 
Rep.,  vol.  xi.  p.  340. 
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plain  water  by  the  surgeon ;  and  not  even  in  this  way  if  there 
be  ulcers  of  the  cornea,  as  a  deposit  of  acetate  of  lead  on  the 
ulcer  is  liable  to  occur.  Tannin  ointment : — Tannin  gr.  i,  to 
vaseline  3i,  the  size  of  half  a  pea,  to  be  put  into  the  eye  once 
a  day.  Sulphate  of  copper  ointment : — Same  strength  as  the 
last,  and  to  be  used  in  the  same  way.  Solution  of  alum : — gr. 
X  to  gi  of  distilled  water;  one  drop  in  the  eye  once  a  day. 
Where  an  active  pannus  is  present,  a  drop  of  solution  of 
atropine  should  be  instilled  into  the  eye  once  a  day,  as  a  pre- 
caution against  iritis. 

Some  surgeons  employ  scarifications  of  the  conjunctiva 
when  it  is  much  swollen  and  the  papillas  too  exuberant,  but  I 
have  never  adopted  them,  fearing  the  resulting  cicatrices. 

Again,  it  has  been  proposed  to  excise,  or  abscise,  the  granu- 
lations, and  this  may,  perhaps,  be  allowable  if  they  are  isolated, 
and  protrude  much  over  the  surface  of  the  conjunctiva. 

Squeezing  out  the  granulations  between  the  thumb-nails 
used  to  be  practised  by  the  late  Sir  William  Wilde,  and  has 
been  recently  advocated  by  Hotz.^  I  have  found  it  useful  in 
many  cases. 

Excision  of  the  fornix  conjunctivse  has  been  proposed  by 
Schneller,^  and  largely  practised  by  him  and  other  surgeons. 
It  is  claimed  for  this  method  : — That  it  shortens  the  treatment 
of  all  forms  of  the  disease ;  that,  after  it,  existing  corneal  pro- 
cesses undergo  rapid  cure;  that  the  granular  disease  in  the 
palpebral  conjunctiva,  although  not  directly  included  in  the 
operation,  disappears  quickly ;  that  recurrences  of  the  disease 
are  rarer  than  by  other  plans  of  treatment ;  and,  that  the 
linear  cicatrix  which  results  has  no  serious  consequence,  and 
is  as  nothing  when  compared  with  the  extensive  cicatricial  de- 
generation of  the  whole  mucous  membrane,  which  the  opera- 
tion is  calculated  to  prevent.    Supplemental  treatment  mth 

Archives  for  0]jhthalmology,  June  1886. 
2  Von  Oraefe's  Archiv,  vol.  xxx.  No.  4,  p.  131,  and  vo].  xxxiii.  No.  3, 
p.  113. 
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the  customary  local  applications  is  employed  until  the  cure  is 
obtained.  I  have  myself  as  yet  but  little  experience  of  this 
method. 

Infusion  of  Jequirity  (Abnis  pxcatorius,  Paternoster  Bean), 
long  used  in  the  Brazils,  has  been  introduced  to  the  notice  of 
European  surgeons  by  de  Wecker.  The  infusion  is  made  by 
macerating  154  grains  of  the  decorticised  jequirity  seeds  in  16 
oz.  of  cold  water  (a  3  per  cent  infusion)  for  twenty-four  hours. 
Twice  a  day,  for  three  days,  the  lids  are  everted,  and  the  in- 
fusion thoroughly  rubbed  into  the  conjunctiva  Avith  a  sponge  or 
bit  of  lint.  The  result  is  a  severe  conjunctivitis  of  a  somewhat 
croupous  tendency  (even  the  cornea  being  often  hidden  by  the 
false  membrane),  accompanied  by  great  swelling  of  the  eyelids, 
much  pain,  and  considerable  constitutional  disturbance,  rapid 
pulse,  and  temperature  of  100°,  or  more.  In  the  course  of 
eight  or  ten  days  the  inflammation  subsides,  and  the  cornea  in 
many  cases  will  then  be  found  to  be  free  from  jiannus,  or 
almost  so,  while  complete  cure  of  the  granular  ophthalmia 
itself  is  rarer.  Iced  compresses  to  the  eyelids  should  be  used 
during  the  inflammation.  A  fresh  infusion  (not  more  than 
seven  days  old)  must  be  employed,  in  oi'der  to  secure  the  best 
reaction.  The  majority  of  surgeons,  amongst  them  myself, 
find  the  remedy  harmless  if  not  always  successful ;  but  a  good 
many  cases  are  on  record  where  violent  diphtheritic  conjunc- 
tivitis, followed  by  blennorrhoea  of  the  conjunctiva,  and  by 
more  or  less  extensive  ulceration  of  the  cornea,  and  even 
complete  loss  of  the  eye,  was  produced.  I  have,  two  or  three 
times,  seen  a  small  superficial  ulcer  form  on  the  lower  third  of 
the  cornea  without  further  injury.  De  Wecker  regards  the 
presence  of  a  purulent  discharge  from  the  conjunctiva  as  a 
contra-indication  for  the  remedy,  which  he  finds  is  then  liable 
to  increase  the  intensity  of  the  blennorrhoea  in  a  dangerous 
degree.  Cases  where  there  is  little  or  no  papillary  swelling, 
but  nearly  dry  granulations  with  pannus,  are  the  most  suitable 
for  its  use.    The  presence  of  well-marked  pannus  of  the  cornea 
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without  ulceration  is,  I  think,  the  only  thing  that  can  render 
the  employment  of  jequirity  justifiable,  and,  in  addition  to 
this,  the  conjunctiva  should  be  free  from  blennorrhoea. 

The  occurrence  of  acute  dacruocystitis  sometimes  forms  an 
unpleasant  complication  of  the  jequirity  treatment,  even  in 
cases  in  which  the  sac  was  previously  quite  normal,  but  I  have 
never  myself  seen  it  to  occur. 

After  the  subsidence  of  the  jequirity  inflammation,  some  of 
the  local  remedies  above  referred  to  should  be  regularly  ap- 
plied, for  the  purpose  of  completing  the  cure  of  the  conjunc- 
tival condition.  My  friend  Dr.  T.  K.  Hamilton,  of  Laura, 
South  Australia,  who  is  a  good  observer,  and  has  had  vast  ex- 
perience with  jequirity,  finds ^  that,  at  this  period,  a  2  per  cent 
solution  of  tannic  acid  in  glycerine  acts  well,  and,  as  soon  as  the 
eye  can  bear  it,  he  substitutes  for  this  a  strong  (30  to  60  grs.  to 
gi)  solution  of  sulphate  of  zinc  applied  to  the  everted  conjunc- 
tiva with  a  camel's -hair  pencil.  He  has  also  employed  the 
pure  sulphate  of  zinc  in  the  solid  form,  fused  into  a  point,  with 
which  the  granular  conjunctiva  is  touched.  This  leaves  a 
slough,  which  separates  on  the  second  or  third  day,  and  then  a 
further  application  is  made. 

Besides  local  remedies,  it  is  of  great  importance  that  the 
hygienic  surroundings  of  patients  sufi'ering  from  granular 
ophthalmia  be  seen  to,  and  that  they  be  obliged  to  spend  a 
considerable  time  daily  in  the  open  air. 

If  the  upper  lid  be  tightly  pressed  on  the  globe,  for  this 
pressure  varies  in  different  individuals,  an  impediment  is  ofi"ered 
to  the  cure,  and  pannus  is  promoted.  It  is  then  necessary  to  re- 
lieve the  pressure  by  a  canthoplastic  operation.   (See  chap,  vi.) 

Feritomy. — This  procedure  is  for  the  cure  of  pannus,  by 
destruction  of  the  vessels  which  supply  it,  and  is  as  follows : 
— About  5  mm.  from  the  margin  of  the  cornea  an  incision  is 
made  in  the  conjunctiva  with  scissors,  and  carried  at  this 

1  Proceed.  S.  Austral.  Branch  Brit.  Med.  Assoc.  (Adelaide,  1886),  p.  60 
et  seq. 
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distance  all  the  way  round  the  cornea.  Thi.s  ring  of  conjunc- 
tival tissue  is  then  separated  up  from  the  sclerotic,  and  cut  off 
at  the  corneal  margin ;  and  the  underlying  connective  tissue 
is  dissected  off  the  corresponding  portion  of  the  sclerotic,  which 
is  thus  laid  quite  bare.  The  proceeding  is  not  always  satisfac- 
tory, and  of  late  years  I  have  practised  it  but  little. 

Acute  Blennorrhoea  of  the  Conjunctiva,  or  Purulent 
Ophthalmia. — We  most  commonly  find  this  very  dangerous 
affection  either  as  gonorrhoeal  oj)hthalmia,  or  as  blennorrhoea 
neonatorum.  In  the  former,  the  etiological  moment  is  the 
introduction  of  some  of  the  specific  discharge  from  the  urethra, 
or  vagina,  into  the  conjunctival  sac ;  while,  in  the  latter,  the 
infection  is  believed  to  take  place  either  during,  or  just  after, 
the  passage  of  the  head  through  the  vagina,  by  an  abnormal 
secretion  (not  necessarily  specific)  from  the  latter  finding  its 
way  into  the  infant's  eyes.  For,  although  the  eyelids  are 
closed  during  birth,  they  are  not  so  tightly  closed  as  to  pre- 
vent fluid  from  getting  between  them.  Inoculation  may  also 
occur  after  birth  by  pus  conveyed  by  the  fingers  of  the  mother 
or  nurse,  or  by  towels,  etc.,  used  for  washing  the  child's  face. 
It  is  never  due  to  exposure  to  strong  light  or  to  cold,  as 
is  popularly  supposed.  If  the  infection  take  place  during,  or 
immediately  after  birth,  the  disease  appears  from  the  second 
to  the  fifth  day,  according  to  the  virulence  of  the  secretion. 
If  the  inflammation  come  on  later  than  the  fifth  day,  it  may 
be  concluded  that  the  infection  was  produced  by  the  lochial 
discharge  introduced  into  the  eye  by  the  fingers  of  the  mother 
or  nurse,  etc.  Acute  conjunctival  blennorrhoea  also  comes 
about  without  any  assignable  cause  ;  but,  in  all  such  cases,  it 
is  probable  that  the  introduction  of  some  septic  matter  into  the 
eyes  has  taken  place,  although  without  the  knowledge  of  the 
patient.  Neisser^  who  first  observed  the  presence  of  a  peculiar 
micrococcus  in  the  gonorrhoeal  discharge,  also  found  the  same 
micrococcus  in  the  pus  from  the  conjunctiva  in  cases  of  gonor- 
1  Centralbl.  f.  d.  Med.  Wissenschaften,  1879,  p.  497. 
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rhoeal  ophthalmia,  and  it  was  thought  that  this  might  account 
for  the  remarkable  virulence  of  this  ophthalmia;  the  same 
micrococcus,  however,  has  been  found  in  the  conjunctival  dis- 
charge in  ophthalmia  neonatorum,  even  in  cases  in  which  the 
inoculating  material  from  the  vagina  was  not  gonorrhoeal. 

Symptoms  and  Progress. — In  mild  cases  the  bulbar  conjunc- 
tiva may  be  but  little,  or  not  at  all,  affected ;  the  palpebral 
conjunctiva  alone  becoming  velvety  and  discharging  a  small 
amount  of  pus,  while  there  may  be  no  swelling  or  oedema  of 
the  eyelids.  Such  mild  cases  are  not  uncommon  in  ophthalmia 
neonatorum.  In  severe  cases  of  blennorrhoea  of  the  conjunctiva, 
there  is,  soon  after  the  onset,  serous  infiltration  of  the  palpebral 
mucous  membrane,  which,  consequently,  becomes  tense  and 
shiny,  serous  chemosis  of  the  bulbar  conjunctiva,  serous  dis- 
charge, dusky  redness  and  swelling  of  the  eyelids,  which 
makes  it  difficult  to  evert  them,  pain  in  the  eyehds,  often  of  a 
shooting  kind,  burning  sensations  in  the  eye,  and  photojjhobia. 
This  first  stage  lasts  from  twenty-four  to  forty-eight  hours. 

Then  begins  the  second  stage,  in  which,  owing  to  swelling 
of  the  papillee,  the  palpebral  conjunctiva  becomes  less  shiny  and 
more  velvety,  while  the  discharge  alters  from  serous  to  the 
characteristic  purulent  form,  the  chemosis,  however,  remaining 
unaltered,  or  becoming  more  firm  and  fleshy.  The  swelling 
of  the  lids  continues,  the  upper  lid  often  becoming  pendulous 
and  hanging  down  over  the  under  lid;  while,  at  the  same  time, 
it  becomes  less  tense,  and  more  easily  everted.  Graduallj'' 
the  chemosis  and  swelling  of  the  conjunctiva  and  eyelids  sub- 
side, and  the  discharge  lessens,  the  mucous  membrane  finally 
being  left  in  a  normal  state,  unless  in  a  small  percentage  of 
cases  in  which  chronic  blennorrhoea  remains.  A  severe  attack 
of  conjunctival  blennorrhoea  lasts  from  four  to  six  weeks. 

Complications  with  corneal  affections  form  the  great  source 
of  danger  of  this  afTection.  They  occur  in  four  different 
forms :  1.  Small  epithelial  losses  of  substance  on  any  part  of 
the  cornea.    If  these  occur  at  the  height  of  the  inflammation 
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they  are  apt  to  go  on  to  form  deep  perforating  ulcers.  2.  The 
whole  cornea  becomes  opaque  (diffusely  infiltrated),  and  towards 
its  centre  some  greyish  spots  form,  which  are  interstitial  ab- 
scesses or  purulent  infiltrations.  3.  The  infiltration  may  form 
at  the  margin  of  the  cornea,  and  extend  a  considerable  dis- 
tance ai'ound  its  circumference,  giving  rise  to  a  marginal  ring 
ulcer,  and,  later  on,  to  sloughing  of  the  whole  cornea.  4.  A 
clean-cut  ulcer  may  form  at  the  margin  of  the  cornea  without 
anj^  purulent  infiltration  of  the  corneal  tissue,  and  may  also 
extend  a  long  way  round  the  cornea.  Such  ulcers  are  particu- 
larly apt  to  occur  where  there  is  much  chemosis  which  over- 
laps the  margin  of  the  cornea ;  and,  being  hidden  in  this  way, 
these  ulcers  are  easily  overlooked.  The  chemosis  should  be 
pushed  aside  Avith  a  probe,  and  these  peculiar  ulcers  looked 
for.    They  are  very  liable  to  perforate. 

AU  the  foregoing  forms  of  corneal  complication  are  common, 
both  in  ophthalmia  neonatorum,  and  in  gonorrhoeal  ophthalmia. 
They  may  appear  at  any  period  of  the  affection,  but  the  earlier 
they  occur,  the  more  likely  are  they  to  result  seriously.  The 
danger  of  these  ulcers  consists  in  the  perforation  of  the  cornea 
which  they  are  apt  to  produce,  of  which  more  later  on. 

Treatment. — In  the  commencement  of  the  affection,  the  only 
local  applications  admissible  are  antiseptic  lotions  (Boric  Acid ; 
Corrosive  Sublimate)  and  iced  compresses,  or  Leiter's  tubes. 
With  the  former  the  conjunctival  sac  should  be  freely  washed 
or  irrigated,  not  syringed,  out.  In  syringing  out  the  conjunc- 
tival sac,  a  morsel  of  the  corneal  epithelium  may  be  removed, 
and  through  this  the  cornea  become  infected,  and  therefore 
this  method  is  objectionable.  The  iced  compresses,  or  Leiter's 
tubes,  should  be  kept  to  the  eye  for  an  hour  at  a  time,  with  a 
pause  of  an  hour,  and  so  on ;  or  even  continuously.  In  this 
and  in  the  next  stage  the  chemosis  should  be  freely,  and  daily, 
incised  with  scissors.  If  the  swelling  of  the  lids  be  great,  the 
external  canthus  should  be  divided  with  a  scalpel  from  without, 
leaving  the  conjunctiva  uninjured,  in  order  to  reduce  the 
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tension  of  the  eyelids  on  the  globe,  and,  by  bleeding  from  the 
small  vessels,  to  deplete  the  conjunctiva.  Depletion  alone  can 
be  obtained  by  leeching  at  the  external  canthus,  and,  in  many 
cases,  is  of  great  benefit  at  the  very  commencement.  If,  in 
adults,  the  chemosis,  palpebral  swelling,  and  rapidity  of  the 
onset,  indicate  that  the  inflammation  is  severe,  it  is,  I  think, 
well  to  place  the  patient  quickly  under  the  influence  of  mer- 
cury by  means  of  inunctions,  or  small  doses  of  calomel,  as,  by 
this  means,  the  chemosis  is  often  rapidly  brought  down,  and 
one  source  of  danger  to  the  cornea  removed. 

In  the  second  stage,  i.e.  when  the  conjunctiva  has  become 
velvety,  and  the  discharge  purulent,  caustic  applications  are 
the  most  trustworthy,  and  in  this  respect  iodoform  and  other 
lauded  means  cannot  compete  with  them.^  The  application 
employed  may  be  a  solution  of  nitrate  of  silver  of  15  to  20 
grains  in  §i  of  water,  which  should  be  appUed  by  the  surgeon 
to  the  conjunctiva  of  the  everted  Hds,  and  then  neutralised  with 
a  solution  of  common  salt,  as  described  when  discussing  the 
treatment  of  simple  catarrhal  conjunctivitis.  Or,  the  solid  miti- 
gated nitrate  of  silver  (one  part  nitrate  of  silver,  two  parts  nitrate 
of  potash)  may  be  used,  the  first  application  being  mild  in  order 
to  test  its  efi"ect,  while  careful  neutralisation  with  salt  water  and 
subsequent  washing  with  fresh  water  are  most  important. 

The  immediate  effect  of  a  caustic  application  to  the  con- 
junctiva is  the  production  of  a  more  or  less  deep  slough,  under 
which  a  serous  infiltration  takes  place.  This  latter  increases, 
and  finally  throws  off  the  slough,  and  then  the  epithelium 
begins  to  be  re-formed.  From  the  time  the  slough  separates, 
until  the  epithelium  has  been  regenerated,  a  diminution  in  the 
secretion  may  be  noted ;  but  the  discharge  again  increa.ses,  as 
soon  as  the  regenerative  period  is  ended,  and  this  latter  is  the 
moment  for  a  new  application  of  the  caustic.     From  one 

1  Of  Dr.  Blules'  method  of  treatment  with  alcohol  and  corrosive  siihlimate 
{Brit.  Med.  Joimi.,  4tk  Feb.  1888)  I  have  as  yet  uo  experience.  It  recom- 
mends itself  as  rational. 
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caustic  application  of  ordinary  severity  until  the  end  of  the 
regenerative  period  about  twenty-four  hours  usually  elapse. 
Immediately  after  a  caustic  application  iced  compresses  should 
be  used  for  thu-ty  minutes  or  longer.  Between  the  caustic 
applications  the  pus  should  be  frequently  washed  away  from 
the  eyelids,  and  from  between  the  eyelids,  with  a  4  per  cent 
solution  of  boric  acid,  or  with  a  1  in  5000  solution  of  corrosive 
sublimate,  and  boric  acid  ointment  should  be  smeared  along 
the  palpebral  margins  to  prevent  them  from  adhering,  and 
thus  retaining  the  pus. 

JTo  corneal  complication  contra -indicates  the  active  treat- 
ment of  the  conjunctiva  by  the  method  just  described.  Iodo- 
form, finely  pulverised,  has  been  much  praised  as  a  local 
application  in  the  second  stage  of  acute  blennorrhoea  of  the 
conjunctiva.  It  is  to  be  dusted  freely  on  the  conjunctiva 
once  or  twice  a  day.  For  my  part  I  should  trust  to  it  in  mild 
cases  only. 

When  only  one  eye  is  affected,  it  is  important  to  protect  its 
fellow  from  infection  by  means  of  a  hermetic  bandage.  This 
may  be  made  by  applying  to  the  eye  a  piece  of  lint  covered 
with  boracic  acid  ointment,  and  over  this  a  pad  of  salicylicated 
cotton  wool.  Across  this,  from  forehead  to  cheek  and  from 
nose  to  temporal  region,  are  laid  strips  of  lint  soaked  in  col- 
lodion in  layers  over  each  other ;  or  a  piece  of  tissue  gutta- 
percha may  take  the  place  of  the  lint  and  collodion,  its  margins 
being  fastened  to  the  skin  by  collodion.  The  shields  invented 
by  Maurel  and  by  BuUer  are  very  serviceable  for  this  purpose. 

Treatment  of  Corneal  Complications. — Many  surgeons,  I  under- 
stand, use  solution  of  the  sulphate  of  eserine  (gr.  ii  ad  aq.  f. 
gi)  dropped  into  the  eye,  as  soon  as  any  corneal  complication 
arises,  and  as  long  as  it  continues ;  on  the  ground  that  this 
drug  is  believed  to  have  the  effect  of  rediicing  the  intra-ocular 
ten.sion  (a  circumstance  to  be  desired  in  these  instances),  and 
to  act  also  as  an  antiseptic.  Its  power  to  reduce  the  normal 
intra-ocular  tension  is  not  great,  and  its  antiseptic  action,  if  it 
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exists,  must  be  very  insignificant,  while,  in  my  opinion,  it  has 
a  decided  tendency  to  promote  iritis  in  these  cases,  where  the 
iris  is  so  liable  to  become  inflamed  secondarily  to  the  corneal 
process.  I  therefore  do  not  recommend  its  use  in  these  cases. 
I  employ  atropine  here  with  the  object  of  diminishing  the 
tendency  to  iritis.  Only,  if  a  marginal  ulcer  should  perforate, 
with  prolapse,  or  danger  of  prolapse  into  the  opening  is  eserine 
indicated,  and  then  simply  for  the  purpose  of  drawing  the  iris 
out  of,  or  away  from,  the  perforation,  by  the  contraction  of  its 
sphincter. 

On  the  first  appearance  of  an  ulcer  or  infiltration  of  the 
cornea,  besides  the  use  of  atropine,  nothing  can  be  done 
further  than  the  steady  continuance  of  the  conjunctival  treat- 
ment, no  remission  or  relaxation  of  which  is  indicated,  or, 
indeed,  admissible.  Greater  care  is  now  required  in  everting 
the  lids,  lest  pressure  on  the  globe  might  cause  rupture  of  the 
ulcer ;  and  it  should  be  remembered  that,  when  a  case  of  acute 
blennorrhoea  first  presents  itself,  the  surgeon,  not  knowing 
the  condition  of  the  cornea,  must  use  the  utmost  caution  in 
making  his  examination,  and  yet  must  never  fail  to  get  a  view 
of  the  cornea  for  the  purposes  both  of  prognosis  and  of  treat- 
ment. At  each  visit  the  cornea  must  be  examined,  and  it  may 
be  found  that,  as  the  conjunctival  process  subsides,  any  exist- 
ing corneal  aff'ection  also  progresses  towards  cure,  infiltrations 
becoming  absorbed  and  ulcers  filled  up.  But,  even  though  the 
conjunctiva  be  improving,  and  still  more  so  if  it  be  not,  the 
corneal  process  may  progress,  the  infiltration  becoming  an 
ulcer,  and  the  ulcer  becoming  gradually  deeper,  until,  finally, 
it  perforates. 

Should  a  corneal  ulcer  become  deep,  and  seem  to  threaten 
to  perforate,  paracentesis  of  the  floor  of  the  ulcer  must  be 
resorted  to  without  delay.  By  thus  forestalling  nature,  a 
short  linear  opening  is  substituted  for  the  circular  loss  of  sub- 
stance, which  would  have  resulted  in  the  ordinarj^  course  of 
events.    Through  this  small  linear  opening  no  prolapse  of  the 
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iris,  or  else  a  relatively  small  one,  takes  place ;  and,  conse- 
quently, the  ultimate  state  of  the  eye  is  usually  a  better  one 
than  it  would  otherwise  be.  The  reduction  of  the  intra-ocular 
tension  after  the  paracentesis  promotes  healing  of  the  ulcer.  It 
is  often  desirable  to  evacuate  the  aqueous  humour  by  opening 
the  little  incision  in  the  floor  of  the  ulcer  Avith  a  blunt  probe, 
on  each  of  the  two  days  after  the  operation. 

If  an  ulcer  perforates  spontaneously,  the  aqueous  humour  is 
evacuated,  and,  unless  the  ulcer  be  opposite  the  pupil  and  at 
the  same  time  small  in  size,  the  iris  must  come  to  be  applied 
to  the  loss  of  substance.  Should  the  latter  be  very  small,  the 
iris  will  simply  be  stretched  over  it  and  pass  but  little  into  its 
lumen,  and,  when  healing  takes  place,  will  be  caught  in  the 
cicatrix,  which  is  but  slightly,  or  not  at  all  raised  over  the  sur- 
face of  the  cornea,  and  the  condition  is  called  Anterior  Synechia. 

If  the  perforation  be  larger,  a  true  prolapse  of  portion  of 
the  iris  into  the  lumen  of  the  ulcer  takes  place.  This  prolapse 
may  either  act  as  a  plug,  filling  up  the  loss  of  substance  and 
keeping  back  the  contents  of  the  globe,  but  not  protruding 
over  the  level  of  the  cornea;  or,  it  may  bulge  out  over  the 
corneal  surface  as  a  black  globular  swelling,  and  may  then 
play  the  part  of  a  distensor  of  the  opening,  causing  fresh 
infiltration  of  its  margins.  In  either  case  cicatrisation  will 
eventually  occur ;  and  if  the  scar  be  fairly  flat,  it  is  called  an 
Adherent  Leucoma,  but  if  it  be  bulged  out,  the  term  Partial 
Staphyloma  of  the  Cornea  is  used. 

If  the  perforation  be  very  large,  involving  the  gi-eater  part 
of  the  cornea  with  prolapse  of  the  whole  iris  and  closure  of 
the  pupil  by  exudation,  the  result  is  a  Total  Staphyloma  of 
the  Cornea.  The  lens  may  lie  in  this  staphyloma,  or  it  may 
retain  its  normal  position  but  become  shrunken. 

The  question  of  the  treatment  of  a  recent  prolapse  of  the 
iris  in  cases  of  blennorrhoeic  conjunctivitis  is  an  important 
one.  It  has  been,  and  still  is  largely,  the  practice  to  abscise 
small  iris-protrusions  down  to  a  level  with  the  cornea ;  or,  if 
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large,  to  cut  a  small  bit  off  their  summits  with  the  object  of 
obtaining  fiat  cicatrices.  Horner  ^  pointed  out  that,  in  cases 
of  blennorrhoea,  this  proceeding  opens  a  way  for  purulent  in- 
fection of  the  deep  parts  of  the  eye,  and  that  serious  conse- 
quences are  not  rare.  He  confined  interference  with  the  iris 
in  these  eyes  to  incision  of  the  prolapse,  Avhen  it  seems  to  be 
acting  as  a  distensor  of  the  opening  causing  fresh  infiltration 
of  the  cornea.  Under  other  circumstances  he  restricted  his 
treatment  of  the  prolapse  to  the  instillation  of  eserine,  which 
has  a  marked  effect  in  diminishing  the  size  of  the  protru- 
sion. 

It  will  frequently  occur  that,  on  the  surgeon's  visit  to  a 
case  of  blennorrhoea  of  the  conjunctiva,  he  will  find  the 
margins  of  the  eyelids  gummed  together  by  sero-purulent 
secretion,  while  the  eyehds  are  bulged  out  by  the  pent-up 
fluid  behind  them.  The  attempt  to  open  the  eye  should  then 
be  very  cautiously  made,  lest  some  of  the  retained  pus  spurt 
into  the  surgeon's  eye.  The  surgeon  should  also  be  most  care- 
ful to  thoroughly  wash  and  disinfect  his  hands  and  nails  at 
the  conclusion  of  his  visit. 

In  cases  of  blennorrhoea  neonatorum,  when  the  ulcer  has 
been  small,  on  perforation  taking  place,  the  lens,  or  rather  its 
anterior  capsule,  comes  to  be  apphed  to  the  posterior  aspect  of 
the  cornea.  The  pupillary  area  is  soon  filled  with  fibrinous 
secretion.  The  opening  in  the  cornea  ultimately  becoming 
closed,  the  iris  and  lens  are  pushed  back  into  their  places  by 
the  aqueous  humour,  which  has  again  collected.  Adherent  to 
the  anterior  capsule  on  the  spot  which  lay  against  the  cornea 
is  a  morsel  of  fibrin,  which  gradually  becomes  absorbed  by  the 
aqueous  humour.  In  the  meantime,  changes  have  been  pro- 
duced by  this  exudation  on  the  corresponding  intracapsular 
cells,  which  result  in  a  small,  permanent,  central  opacity  at 
that  place,  where  thei'e  is  also  a  slight  elevation  of  pyramidal 
shape  over  the  level  of  the  capsular  surface.  This  condition  is 
'  Ger]iartlt'.s  Handbuch  der  Kinderkrankhciteii,  Bil.  V.  Abtli.  2,  i>.  26S. 
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called  central  capsular  cataract,  or  pyramidal  cataract,  and 
rarely  results  from  corneal  perforation  in  adults. 

The  PropliylaKis  of  Blennorrhcea  Neonatorum  is  a  most  im- 
portant matter,  and  should  form  part  of  the  routine  of  lying- 
in  practice.  Careful  disinfection  of  the  vagina  before  and  during 
birth,  and  the  most  minute  care  in  cleansing  the  face  and  eyes 
of  the  infant  immediately  after  birth  with  a  non-irritating 
disinfectant  {e.g.  a  solution  of  corrosive  sublimate  1  in  5000)  are 
to  be  recommended.  The  method  of  Dr.  Cred6  has  found 
very  general  acceptance,  and  is  a  good  one.  It  is  as  follows  : 
—While,  after  division  of  the  umbilical  cord,  the  child  is  in 
the  bath,  the  eyes  are  carefully  washed  with  water  from  a 
separate  vessel,  the  lids  being  scrupulously  freed,  by  means  of 
absorbent  wool,  of  all  blood,  slime,  or  smeary  substance ;  and 
then,  before  the  child  is  dressed,  a  few  drops  of  a  2  per  cent 
solution  of  nitrate  of  silver  are  instilled  into  the  eye.  Dr. 
Cred6  and  many  other  obstetricians  employ  this  method  now 
in  a  routine  manner  in  their  lying-in  hospitals,  for  all  the 
infants,  whether  or  not  it  be  suspected  that  there  is  danger  of 
infection,  and  by  its  aid  Cred6  has  reduced  the  percentage  of 
his  cases  of  ophthalmia  neonatorum  from  8  or  9  per  cent  to  0-5 
per  cent. 

Croupous  Conjunctivitis— This  is  chiefly  found  in 
children,  and  is  not  a  common  disease.  The  conjunctiva  is  a 
good  deal  swollen,  and  is  covered  with  a  false  membrane,  that 
may  be  peeled  off,  leaving  a  mucous  surface  underneath,  which 
bleeds  little  or  not  at  all.  The  disease  is  not  a  severe  one,  and 
does  not  often  cause  secondary  corneal  affections.  It  must 
not  be  mistaken  for  diphtheritic  conjunctivitis,  from  which  it 
is  readily  distinguished  by  the  ease  with  which  in  it  the  false 
membrane  can  be  removed,  and  by  the  vascular  condition  of 
the  underlying  mucous  membrane. 

Causes. — Contagion,  Epidemic. 

Treatment. — Iced  compresses,  or  Leiter's  tubes,  to  the  eyelids 
during  the  croupous  stage,  with  antiseptic  cleansing  of  the 
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conjunctival  sac  (Sol.  Hydrarg.  Perchlor.  1  in  5000,  or  Sol. 
Acid  Borac.  4  per  cent).  No  caustic  should  be  used  in  this 
stage,  as  it  is  apt  to  produce  corneal  changes.  Sulphate  of 
quinine  sprinkled  on  the  conjunctiva  is  praised  by  some 
surgeons  as  a  useful  application  at  this  period.  When  the 
false  membrane  ceases  to  be  formed,  a  slight  blennorrhcea  comes 
on;  and  this  may  be  treated  on  the  principles  above  laid  down. 

Diphtheritic  Conjunctivitis.— There  is  no  more  serious 
ocular  disease  than  this,  for  it  may  destroy  the  eye  in  twenty- 
four  hours, while  in  severe  cases  treatment  is  almost  powerless. 

The  subjective  symptoms  of  its  initial  stage  are  similar, 
although  severer,  especially  in  the  matter  of  pain,  to  those  of 
blennorrhcBic  conjunctivitis.    The  objective  symptoms  difter 
from  those  of  blennorrhcea,  in  that  the  lids  are  excessively  stiff, 
owing  to  plastic  infiltration  of  the  subepithelial  and  deeper  layers 
of  the  conjunctiva,  while  the  surface  of  the  mucous  membrane 
is  smooth,  and  of  a  greyish  or  pale  buff  colour.     If  an  attempt 
be  made  to  peel  off  some  of  the  superficial  exudation,  the  sur- 
face underneath  will  be  found  of  the  same  grey  coloiu',  not  red 
and  vascular  as  in  croupous  conjunctivitis.   This  stage  of  infil- 
tration lasts  from  six  to  ten  days,  and  constitutes  the  period  of 
greatest  peril  to  the  eye ;  for,  while  it  lasts,  the  nutrition  of 
the  cornea  must  suffer,  and  sloughing  of  that  organ  is  extremely 
apt  to  take  place.    Towards  the  close  of  the  first  stage  the 
fibrinous  infiltration  is  eliminated  from  the  eyelids,  and  the 
conjunctiva  gradually  assumes  a  red  and  succulent  appearance, 
and  at  the  same  time  a  purulent  discharge  is  established.  This 
constitutes  the  second  or  blennorrhoeic  stage.    A  third  stage 
is  formed  by  cicatricial  alterations  in  the  mucous  membrane, 
which  often  lead  to  symblepharon  or  to  xerophthalmos ;  so  that, 
even  if  the  eye  escape  corneal  dangers  in  the  first  and  second 
stages,  others  almost  as  serious  may  await  it  in  the  final  stage. 

Corneal  complications  are  most  likely  to  occur  in  the  first 
stage,  and  are  then  also  most  likely  to  prove  destructive  to  the 
eye.    The  earlier  they  appear  the  more  dangerous  are  they. 
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If  the  blennorrhoeic  stage  come  on  before  corneal  complications 
appear,  or  even  before  an  ulcer  contracted  in  the  first  stage 
has  advanced  far,  they  are  more  easily  managed. 

Causm.—l'^  is  difficult  to  assign  a  cause  for  this  disease.  It  is 
frequently  epidemic,  and  is  extremely  infectious.  It  is  very 
rare  in  these  countries.  In  Ireland,  where  conjunctival  diseases 
are  so  rampant,  I  have  seen  but  one  case ;  while  in  Berlin  it 
was  so  frequent  that  von  Graefe  set  apart  for  it  in  his  hospital 
two  wards,  Avhich  were  for  a  length  of  time  under  my  charge. 

Treatment— In  the  first  stage,  frequent  warm  fomentations, 
with  antiseptic  cleansing,  are  the  only  local  measures  admissible. 
No  caustic  or  astringent  application  should  be  used.  Inter- 
nally, the  patient  should  be  treated  with  iron  and  quinine  and 
generous  diet.  In  the  second,  or  blennorrhosic  stage,  careful 
caustic  applications  are  to  be  used.  Corneal  ulcers  must  be 
dealt  with  whenever  they  arise,  as  though  the  case  were  one 
of  blennorrhosic  conjunctivitis.  When  the  purulent  discharge 
ceases,  solutions  of  soda,  milk,  or  glycerine  may  be  prescribed 
as  lotions  for  the  conjunctiva,  to  arrest,  if  possible,  the  xeroph- 
thalmos. 

Conjunctival  Complication  of  Smallpox.— Of  this  I 
have,  fortunately,  too  little  experience  to  enable  me  to  speak 
authoritatively.  The  following  embodies  the  views  of  the  late 
Professor  Horner,^  who  studied  the  subject  during  an  epi- 
demic in  1871.  A  good  deal  of  uncertainty  prevailed  pre- 
viously, for  the  initial  stages  of  the  eye  affection  were  not 
carefully  observed  by  physicians,  owing  to  the  swelling  of  the 
eyelids,  while  the  ophthalmologist  saw  only  the  results  of  the 
process  in  the  period  of  convalescence. 

Smallpox  pustules  on  the  cornea  are,  Horner  believed, 
extremely  rare,  indeed  he  saw  but  one  such  case.  The  most 
frequent,  and  most  serious,  mode  of  attack  consists  in  a  greyish- 
yellow  infiltration  in  the  conjunctiva  close  to  the  lower  margin 
of  the  cornea,  not  extending  to  the  fornix  conjunctivae,  nor 
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far  along  the  inner  or  outer  margin  of  the  cornea.  It  occurs 
m  the  eruptive  stage,  and  is  to  be  regarded  dinically  as  a 
variola  pustule.  This  infiltration  or  pustule  gives  rise  to  a 
corneal  affection,  as  does  a  solitary  marginal  phlyctenula,  either 
in  the  form  of  a  marginal  ulcer,  or  as  a  deep  purulent  infiltra- 
tion, ulcerating,  perforating,  leading  to  staphyloma,  purulent 
irido-choroiditis  and  panophthalmitis ;  results  which  are  often 
first  observed,  long  after  the  primary  conjunctival  affection 
has  disappeared. 

Horner  believed  that  the  germ  of  the  conjunctival  infiltra- 
tion makes  its  way  between  the  eyelids,  and  that  the  constancy 
of  the  position  of  the  infiltration  is  accounted  for  by  this 
theory ;  that  part  of  the  conjunctiva,  with  closed  eyelids  and 
consequently  eyeball  rotated  upwards,  being  the  most  exposed 
to  particles  entering. 

Treatment.— On  this  ground  he  recommended  the  prophy- 
lactic use  of  boracic  acid  ointment  on  lint  applied  over  the 
eyelids.  If  a  conjunctival  pustule  has  already  formed,  ^nthout 
any,  or  only  commencing,  corneal  affection,  he  would  destroy 
the  pustule  with  fresh  chlorine  water,  or  with  mitigated  lapis 
carefully  neutralised.  Corneal  complications  are  treated  as  in 
blennorrhoea  of  the  conjunctiva  or  diphtheritis. 

The  frequency  with  which  the  eyes  become  affected  varies 
in  different  epidemics. 

As  true  post-variolous  affections,  Horner  recognised  diffuse 
corneitis,  iritis,  and  iridocyclitis,  with  opacities  in  the  vitreous 
humour,  and  glaucoma.  In  the  htemorrhagic  form  of  the 
disease,  haemorrhages  in  the  conjunctiva  and  retina ;  and  where 
pytemic  poisoning  comes  on,  septic  affections  of  the  choroid 
and  the  retina  take  place. 

Amyloid  Degeneration.— This  rare  disease  attacks  chiefly 
the  palpebral  conjunctiva,  but  is  also  seen  in  the  bulbar  portion. 
It  causes  great  tumefaction  of  the  affected  lid,  without  any 
inflammatory  symptoms.  The  eyelid  can  be  but  partially 
elevated,  and  is  often  so  stiff  and  hard  that  it  can  be  everted 
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only  with  diflSculty.  The  conjunctiva  has  the  appearance  of 
white  wax.  The  disease  ultimately  extends  to  the  cartilage, 
but  is  a  strictly  localised  process,  and  not  associated  with 
amyloid  disease  in  any  other  part  of  the  system.  It  some- 
times seems  to  be  developed  from  granular  ophthalmia,  but 
occurs  also  as  a  primary  disease.  The  positive  diagnosis  can 
be  made  by  submitting  a  small  portion  of  the  diseased  con- 
junctiva to  the  iodine  test.  Hyaline  Degeneration  of  the 
conjunctiva  has  also  been  observed.  It  cannot  clinically  be 
distinguished  from  Amyloid  Degeneration,  and  is  really  an 
early  stage  of  the  latter  condition. 

Treatment  consists  in  removal  of  the  diseased  parts  by  the 
knife  and  scraping,  so  far  as  may  be  possible. 

Tubercular  Disease  of  the  Conjunctiva— This  is  an 
extremely  rare  disease.  It  commences  in  the  bulbar  or  pal- 
pebral conjunctiva  as  small  pale  yellowish  nodules,  which  soon 
ulcerate.  The  ulcers  are  apt  to  extend  very  widely,  in  one 
case  the  whole  of  the  bulbar  conjunctiva  having  become  in- 
volved. The  margins  of  these  ulcers  are  well  defined,  and 
their  floors  covered  with  a  pale  yellowish  creamy  deposit. 
The  surrounding  conjunctiva  is  swollen,  and,  if  the  palpebral 
conjunctiva  be  much  involved,  the  lid  becomes  enlarged  in 
every  dimension. 

There  is  often  no  pain,  or  only  a  slight  burning  sensation, 
but,  again,  when  the  ulceration  is  extensive,  very  severe  pain 
may  come  on. 

Secondary  syphilitic  disease  of  the  conjunctiva  may  simu- 
late the  appearances  of  this  disease.  The  absence  of  a  syphil- 
itic taint,  the  presence  of  tubercular  disease  elsewhere  in  the 
system,  or  the  existence  of  well-marked  family  tuberculosis, 
would,  one  or  all,  point  to  the  disease  being  of  a  tubercular 
nature ;  but  the  most  certain  means  of  diagnosis  will  be  in  the 
microscopic  examination  of  morsels  removed  from  the  nodules 
or  ulcers,  and,  above  all,  in  inoculation  experiments  made  with 
such  morsels. 
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Treatment.— Honics,  especially  cod-liver  oil  and  arsenic,  are 
indicated.  Locally,  if  the  ulceration  be  not  already  too  exten- 
sive, the  ulcers  may  be  scraped,  or  the  galvano-cautery  applied 
to  them,  or  both  measures  may  be  employed,  and  the  surfaces 
then  powdered  with  iodoform.  But,  inasmuch  as  the  disease 
is  apt  to  spread  to  other  tissues  of  the  eye  (cornea,  sclerotic, 
iris,  choroid),  the  frequent  destiny  of  these  eyeballs  is  enuclea- 
tion. 

Lupus  may  occur  as  a  primary  disease  of  the  conjunctiva, 
or  It  may  extend  to  the  mucous  membrane  from  the  surround- 
ing skin.  It  is  seen  as  a  patch,  or  patches,  of  small  dark  red 
protuberances  or  granulations,  chiefly  on  the  palpebral  con- 
junctiva, which  bleed  easily  on  being  touched.  They  lead  to 
cicatricial  degeneration  of  the  affected  part,  and  ai-e  apt  to 
spread  over  the  mucous  membrane. 

The  Treatment  is  scraping  with  a  sharp  spoon. 

Pemphigus  of  the  Conjunctiva  is  an  extremely  rare 
disease.  It  has  been  seen  in  connection  with  pemphigus  wl- 
garis  of  other  parts  of  the  body,  but  it  is  doubtful  whether  it 
occurs  as  an  independent  disease.  The  formation  of  a  bulla  is 
attended  by  pain,  photophobia,  and  lacrymation;  and  the  con- 
junctiva, at  the  place  where  the  bulla  has  been  situated,  under- 
goes degeneration  and  cicatricial  contraction.  Such  attacks 
succeed  each  other  at  shorter  or  longer  intervals,  often  for 
years ;  until,  finally,  the  entire  conjunctiva  of  each  eye  is  de- 
stroyed, and  the  eyelids  have  become  adherent  to  the  eyeball. 
The  cornea  gradually  becomes  completely  opaque,  or,  having 
ulcerated,  becomes  staphylomatous.  In  the  course  of  the 
disease  the  eyelashes  are  apt  to  become  turned  in  on  the  eye- 
ball, or  even  entropion  may  form;  and  these  conditions  aggra- 
vate the  suffering  of  the  patient. 

A  positive  diagnosis  is  often  by  no  means  easj',  owing  to 
the  difiiculty  of  detecting  an  actual  bulla  on  the  conjunctiva, 
some  of  the  cases  having  been  under  observation  for  a  very 
long  time  before  this  conclusive  evidence  was  obtained  ;  while, 
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in  others,  no  bulla  or  vesicle  was  seen  during  the  whole  course 
of  the  disease.  A  membranous  deposit  covering  the  con- 
junctiva, and  which  could  be  removed,  leaving  a  raw  surface 
underneath,  led  in  several  instances  to  the  erroneous  diagnosis, 
for  a  time,  of  croupous  or  diphtheritic  conjunctivitis. 

Treatment  is  helpless  in  respect  of  arresting  the  progress  of 
the  disease,  or  of  restoring  sight,  when  lost  in  consequence  of  it. 
The  most  one  can  do,  is  to  relieve  the  distressing  symptoms  by 
emollients  to  the  conjunctiva,  and  by  the  use  of  closely-fitting 
goggles,  to  protect  from  wind,  dust,  and  sun. 

Xerosis,  or  Xerophthalmos,  is  a  dry  lustreless  condition 
of  the  conjunctiva,  associated,  in  the  severer  forms,  with 
shrinking  of  the  membrane.  There  are  two  forms  of  the 
affection,  the  parenchymatous  and  the  epithelial. 

In  Parenchymatous  Xerophthalmos  there  is  a  more  or  less 
extensive  cicatricial  degeneration  of  the  conjunctiva,  dependent 
upon  changes  in  its  deeper  layers,  while  its  surface  and  that 
of  the  cornea  become  dry,  and  the  latter  becomes  opaque  and 
the  eye  consequently  sightless.  The  conjunctiva  shrinks  so 
completely,  in  many  of  these  cases,  that  both  lids  are  found 
adherent  in  their  whole  extent  to  the  eyeball,  which  is  ex- 
posed merely  at  the  palpebral  fissure,  where  the  opaque  and 
lustreless  cornea  is  to  be  seen.  From  what  remains  of  the 
conjunctiva,  scales,  composed  of  dry  epithelium,  fat,  etc.,  peel 
away.  The  motions  of  the  eyeball  are  restricted,  in  proportion 
to  the  extent  of  the  conjunctival  degeneration.  There  is  no 
cure  for  this  condition. 

The  Causes  of  parenchymatous  xerosis  of  the  conjunctiva 
are  : — Granular  ophthalmia,  diphtheritic  ophthalmia,  pem- 
phigus, and  the  condition  is  said  to  be  very  occasionally  seen 
as  a  primary  disease,  described  as  essential  shrinking  of  the 
conjunctiva.  Some  observers,  however,  altogether  deny  the 
existence  of  the  primary  affection,  and  maintain  that  the  cases 
described  as  of  that  nature  are  merely  the  result  of  pemphigus.  I 
have  no  experience  to  enaljle  me  to  form  an  opinion  on  this  point. 
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Treatment.— As  cme  is  impossible  in  this  form  of  xeroph- 
thalmos,  the  only  indication  is  to  afford  relief,  so  far  as  can 
be  done,  from  the  distressing  sensations  of  dryness  of  the  eyes, 
which  are  complained  of.  The  best  applications  are  milk, 
glycerine,  olive  oil,  and  weak  alkaline  solutions,  and  the  eyes 
should  be  protected  from  all  irritating  influences. 

Eijithelial  Xerosis  of  the  conjunctiA^a  is  confined  to  the 
epithelium  of  that  part  of  the  conjunctiva,  which  covers  the 
exposed  portion  of  the  sclerotic  in  the  palpebral  opening.  It 
there  becomes  dry  and  dull  and  covered  with  small  white 
spots ;  while  the  whole  bulbar  conjunctiva  is  loose,  and  easily 
thrown  into  folds  by  motions  of  the  eyeball,  and  there  may  be 
a  good  deal  of  secretion.  This  form  of  xerophthalmos  often 
occurs  in  epidemics,  but  also  sporadically,  accompanied,  oddly 
enough,  by  night-blindness  (the  light-sense  unimpaired)  and 
contraction  of  the  field  of  vision.  The  combined  condition 
has  been  noticed  chiefly  in  persons  of  debilitated  constitution, 
who  have  been  exposed  to  strong  glares  of  light,  and  is  said 
to  have  appeared  in  epidemics,  under  these  conditions,  in 
foreign  prisons  and  barracks. 

Treatment  by  rest,  protection  from  glare  of  light,  nutritious 
diet,  and  tonics,  invariably  restore  the  eyes  to  their  normal 
functions. 

Again,  epithelial  xerosis  occurs  in  very  j'^oung  children  in 
connection  with  a  destructive  ulceration  of  the  cornea  (see 
Infantile  Ulceration  of  the  Cornea  with  Xerosis  of  the  Con- 
junctiva, chap.  \in.) 

Pterygium. — This  is  a  vascularised  thickening  of  the  con- 
junctiva, triangular  in  shape,  situated  most  usually  to  the 
inside  of  the  cornea,  sometimes  to  its  outer  side,  and  rarely 
either  above  or  below  it.  The  apex  of  the  triangle  is  at  the 
margin  of,  or  on,  the  cornea,  and  its  base  at  the  semi-lunar 
fold.  There  is  frequently,  but  not  alwaj'^s,  a  tendencj'^  of  the 
growth  to  advance  into  the  cornea,  of  which  it  seldom  reaches 
the  centre,  and  still  more  rarely  extends  quite  across  it. 
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GLmse. — The  starting-point  of  a  pterygium  is  often  an  ulcer 
at  the  margin  of  the  cornea,  which  in  healing  catches  a  morsel 
of  the  limbus  conjunctiva3  and  draws  it  towards  the  cicatrix, 
throwing  the  mucous  membrane  into  a  triangular  fold.  The 
ulcer  then  forms  anew  in  the  cornea  immediately  inside  the 
cicatrix,  and  in  healing  the  point  of  conjunctiva  is  drawn  into 
it  again,  and  is  carried  a  little  farther  into  the  cornea,  and  so 
on.  The  hollow  lying  between  a  piuguecula  (see  below)  and 
the  margin  of  the  cornea  is  apt  to  lodge  small  foreign  bodies, 
which  cause  shallow  marginal  ulcers,  and  these  in  healing 
draw  the  piuguecula  over  on  the  cornea.  A  marginal  ulcer  in 
phlyctenular  keratitis,  or  in  acute  blennorrhoea,  may  serve  the 
same  end. 

Pterygium  is  a  rare  affection  in  this  country,  but  is  more 
common  in  countries,  or  localities,  where  the  air  is  filled  with 
fine  sand,  or  other  minute  particles. 

Treatment. — Unless  the  pteiygium  be  very  thick,  and  have 
invaded  the  cornea  to  some  extent,  or  be  progressing  over  the 
cornea,  it  is  well  to  let  it  alone  ;  the  more  so  as,  by  removing 
it,  a  quite  normal  appearance  is  not  given  to  the  eye,  for  a 
mark  is  necessarily  left  both  on  coi'uea  and  conjunctiva.  If  it 
be  progressive,  or  very  disfiguring,  it  should  be  removed,  other 
proposed  modes  of  dealing  -with  it  being  futile.  This  may  be 
effected  either  by  ligature  or  excision. 

In  the  method  by  ligature,  a  strong  silk  suture  is  passed 
through  two  needles.  The  pterygium  being  raised  with  a 
forceps  close  to  the  cornea,  one  needle  is  passed  under  it  here, 
and  the  other  needle  in  the  same  way  close  to  its  base,  the 
ligature  being  drawn  half-way  through.  The  thread  is  cut 
close  behind  each  needle,  thus  forming  three  ligatures,  which 
are  respectively  tied  tight.  In  four  or  five  days  the  pterygium 
comes  away. 

For  excision,  the  apex  is  seized  with  a  forceps  and  dis- 
sected off,  either  with  a  scissors  or  fine  scalpel,  care  being 
taken  not  to  injure  the  true  coi'uca.    The  dissection  is  con- 
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tinued  towards  the  base  of  the  pterygium,  where  it  is  finished 
with  two  convergent  incisions  meeting  at  the  base.  The 
mucous  membrane  in  the  neighbourhood  of  the  base  is  separ- 
ated up  somewhat  from  the  sclerotic,  and  the  margins  of  the 
conjunctival  wound  are  then  brought  together  with  sutui-es. 

Subconjunctival  Ecchymosis  (Hyposphagma).— The 
rupture  of  a  small  subconjunctival  vessel  is  of  frequent  oc- 
currence. It  suddenly  gives  a  more  or  less  extensive  purple 
hue  to  the  "  white  of  the  eye,"  causing  the  patient  much  con- 
cern. It  is  common  enough  in  old  people,  but  may  occur  in 
the  young,  and  even  in  children  from  severe  straining,  as  in 
hooping  cough,  vomiting,  or  raising  heavy  weights.  It  also 
occurs  sometimes  during  epilejDtic  fits,  and  profuse  subcon- 
junctival htemorrhage  is  occasionally  found  in  cases  of  fracture 
of  the  base  of  the  skull.  It  is  of  no  importance,  so  far  as  the 
integrity  of  the  eye  is  concerned. 

Treatment. — None  is  required,  the  extravasated  blood  gradu- 
ally becoming  absorbed. 

Pinguecula  is  the  name  given  to  a  small  yellowish  elevation 
in  the  conjunctiva  near  the  margin  of  the  cornea,  usually  at  its 
inner  side,  more  rarely  at  its  temporal  margin,  but  sometimes 
in  each  place.  It  contains,  notwithstanding  its  name,  no  fat, 
but  is  composed  of  connective  tissue  and  elastic  fibres.  It  is 
supposed  to  be  due  to  the  irritation  caused  by  small  foreign 
bodies.  It  rarely  grows  to  a  large  size,  and  requires  no  treat- 
ment, unless  it  become  very  disfiguring,  when  it  may  be  removed 
with  forceps  and  scissors. 

Polypus  of  the  conjunctiva,  for  which  it  is  difficult  to 
assign  a  cause,  is  sometimes  seen.  It  is  generallj^  small,  in 
connection  with  the  semi-lunar  fold  or  caruncle,  and  can 
readily  be  removed  with  the  scissors.  Granulations  occurring 
after  tenotomy  for  strabismus  are  sometimes,  and  incorrectly, 
called  polypi. 

Dermoid  Tumours. — These  are  pale  yelloAv  in  colour,  and 
in  size  from  that  of  a  split  pea  to  that  of  a  cherry.     They  are 
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smooth  on  the  surface  and  sometimes  have  fine  hairs,  and  sit 
usually  at  the  outer  and  lower  margin  of  the  cornea  (Fig.  52), 
extending  over  somewhat  on  the  latter.  In  structure  they 
resemble  that  of  the  skin.  They 
are  congenital  tumours,  supposed 
to  be  due  to  an  arrest  in  develop- 
ment, but  often  have  a  tendency 
to  extend  over  the  cornea.  If  this 
tendency  be  present,  the  tumour 
must  be  removed  by  dissecting  it 
oif  the  cornea,  care  being  taken  not  to  go  into  the  deep  laj^ers 
of  the  latter. 

Syphilitic  Disease  of  the  Conjunctiva  occurs  both  as 
primary  and  as  secondary  disease.  It  will  be  treated  of  in 
chap.  vi.  on  Diseases  of  the  Eyelids. 

Epithelioma  is  not  common  as  a  primary  disease  of  the 
conjunctiva.  When  it  is  so  found,  it  is  seen  as  a  little  tumour 
near  the  edge  of  the  cornea,  surrounded  by  vascularisation, 
and  may  in  this  stage  be  mistaken  for  a  phlyctenula,  of  which, 
however,  the  margins  are  not  so  steep.  As  the  tumour  increases 
in  size,  it  becomes  lobulated,  and  ulcerates,  and  soon  attacks 
the  cornea. 

Lithiasis  consists  in  the  calcification  of  the  secretion  of  the 
Meibomian  glands,  which  are  seen  as  little  brilliantly  Mdiite  spots 
not  larger  than  a  pin's  head  in  the  conjunctiva.  There  may  be 
one  only,  or  very  many.  These  concretions  often  give  rise  to 
much  conjunctival  irritation  ;  and,  if  they  protrude  over  the 
surface  of  the  conjunctiva,  may  injure  the  cornea.  Each  one — 
the  eye  having  been  cocainised — must  be  seiiarately  removed 
by  a  needle,  Avith  which  first  an  incision  has  been  made  into 
the  conjunctiva  over  the  concretion. 

Injuries  of  the  Conjunctiva.— Foreign  bodies  frequently 
make  their  way  into  the  conjunctival  sac,  and  cause  much  pain, 
especially  if  they  get  under  the  upper  lid,  by  reason,  chiefly, 
of  their  coming  in  contact  with  the  corneal  surface  during 
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motions  of  the  lid  and  of  the  eye.  If  the  foreign  body  be 
under  the  lower  lid,  it  will  be  easily  found  on  drawing  down 
the  latter,  and,  provided  it  be  not  actually  embedded  in  the 
mucous  membrane,  it  is  easily  removed  with  a  camel's-hair 
pencil,  or  with  the  corner  of  a  soft  pocket-handkerchief.  But 
if  the  foreign  body  be  under  the  upper  lid,  it  is  necessary  to 
evert  the  latter  before  it  is  reached.  Should  the  foreign  bodj^ 
be  embedded  in  the  conjunctiva,  it  must  be  pricked  out  of  its 
position  with  the  point  of  a  needle  or  other  suitable  instrument, 
and  the  little  proceeding  will  be  made  easier,  both  for  patient  and 
surgeon,  by  the  instillation  of  a  few  drops  of  solution  of  cocaine 
(2  per  cent)  into  the  eye.^ 

The  conjunctiva  is  frequently  injured  in  severe  wounds  of 
the  eyelids  or  eyeball.  The  interest,  and  treatment,  centre  here 
chiefly  on  the  other  more  important  parts,  which  have  been 
injured.  A  tear,  or  wound,  of  the  conjunctiva  (usually  of  the 
bulbar  portion),  when  it  occasionally  occurs  without  injurj''  to 
other  parts,  is  in  general  of  very  slight  moment.  If  the  wound 
be  extensive,  its  edges  should  be  draw  together  with  a  few 
points  of  suture ;  but,  otherwise,  healing  will  take  place  with 
the  aid  simply  of  a  bandage  to  keep  the  eye  closed  for  a  few 
days. 

The  common  form  of  injury,  which  may  involve  the  con- 
junctiva alone,  is  a  burn  by  acid  or  lime.  In  the  case  of  a  strong 
acid  getting  into  the  eye,  if  the  patient  be  seen  immediately 
after  the  occurrence,  the  whole  conjunctival  sac  should  be 
well  washed  out  with  an  alkaline  solution  ;  while,  in  the  case 
of  lime,  a  weak  solution  of  a  mineral  acid  is  indicated  for 
the  purpose.  Cocaine  may  be  employed  to  relieve  the  pain. 
Subsequently,  protection  of  the  eye,  with  the  use  of  olive 
or  castor  oil  dropped  into  it,  will  best  promote  the  healing 
process. 

1  The  contiuiioiis,  or  frequently  recurring,  sensation  of  a  foreign  body  in 
the  conjuuctival  sac,  wliile  nothing  of  the  kind,  nor  any  hypersemia,  is  present, 
is  sometimes  a  premonitory  sign  of  mental  disease. 
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In  the  case  of  a  severe  burn  of  the  conjunctiva,  the  resulting 
cicatrix  is  liable  to  produce  a  more  or  less  extensive  union  of 
the  eyelid  to  the  eyeball  (Symblepharon),  which  often  interferes 
with  the  motion  of  the  latter,  or  even  with  vision,  if  the 
cornea  be  obscured.  No  measures  taken  during  the  healing 
process  can  prevent  symblepharon,  if  the  degi-ee  of  the  burn 
be  such  as  to  bring  it  about.  The  relief  of  symblepharon  by 
operation  wll  be  dealt  with  in  chap,  vi.,  on  Diseases  of  the 
EyeUds. 
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CHAPTER  V. 


PHLYCTENULAR,  OR  STRUMOUS,  CONJUNC- 
TIVITIS AND  CORNEITIS. 

Both  from  a  clinical  and  nosological  point  of  view,  it  would 
be  incorrect  to  divide  this  affection  into  two,  under  the  heads 
of  Diseases  of  the  Conjunctiva,  and  Diseases  of  the  Cornea ; 
and,  therefore,  I  propose  to  treat  of  it  here  as  one  disease. 

Horner  ^  termed  it  Eczema  of  the  Conjunctiva  and  Cornea. 
It  is  characterised  by  the  eruption  of  vesicles,  or  of  pustules, 
on  the  conjunctiva  bulbi  (but  never  on  the  palpebral  conjunc- 
tiva), on  the  corneal  limbus,  or  on  the  cornea,  and  is  chiefly  a 
disease  of  children  up  to  the  eighth  or  tenth  year  of  age, 
although  it  is  also  found  in  older  people. 

On  the  conjunctiva  two  types  of  the  disease  may  be  recog- 
nised : — • 

1.  The  Solitary,  or  Simple,  Phlyctenula.— Of  this  there 
may  be  one  or  several,  varying  in  size  from  1  mm.  to  4  mm. 
in  diameter.  The  vascular  injection  is  immediately  around 
the  phlyctenula,  and  is  not  diffused  over  the  conjunctiva.  At 
first  there  may  be  shooting  pains  and  tearing,  but  these  soon 
pass  away.  If  the  phlyctenule  be  not  seated  close  to  the 
cornea,  the  affection  is  not  serious;  and  the  length  of  time 
required  for  its  cure  depends  on  the  size  of  the  phlyctenulte, 
varying  from  seven  to  fourteen  days  as  a  rule. 

2.  Multiple,  or  Miliary,  Phlyctenulse.— These  are  very 
minute,  like  grains  of  fine  sand,  and  are  alwaj^s  situated  on 
the  limbus  of  the  conjunctiva,  which  is  swelled.    The  general 


^  Loc.  cit.  Bd.  V.  Abtli.  2,  p.  279. 
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injection  and  swelling  of  the  conjunctiva  is  considerable  ;  and, 
occurring  as  it  does,  almost  exclusively,  in  young  children,  the 
affection  may  be  called  Eczematous  Conjunctival  Catarrh  of 
Children  (Horner).  The  irritation,  and  so-called  photophobia, 
is  often  considerable,  and  there  is  a  good  deal  of  conjunctival 
discharge.  This  form  is  very  apt  to  appear  after  measles  and 
scarlatina. 

Both  form  are  liable  to  extend  to  the  mnea,  and  then,  only, 
does  the  disease  become  serious.  This  event  may  come  about 
in  the  following  different  ways  : — 

The  Solitary  Phlyctenula  may  be  seated  partly  on  the 
limbus  conjunctivae  and  partly  on  the  margin  of  the  cornea, 
and  may  undergo  resolution. 

Or,  it  may  give  rise  to  a  deep  ulcer,  which  either  heals, 
leaving  a  scar ;  or  perforates,  causing  prolapse  of  the  iris,  etc. 

Or,  it  may  form  the  starting-point  of  a  progressive  riband- 
like corneitis  (Fasicular  Corneitis),  the  pustule  becoming  an 
ulcer,  at  the  margin  of  which  the  corneal  epithelium  is  raised 
and  infiltrated  in  crescentic  shape.  This  now  steadily  advances 
for  many  weeks  towards  the  centre  of  the  cornea,  followed  by 
a  leash  of  vessels  which  has  its  termination  in  the  concavity 
of  the  crescent.  The  process  is  accompanied  by  much  irrita- 
tion of  the  terminal  branches  of  the  fifth  nerve  in  the  cornea, 
and  the  consequent  reflex  blepharospasm.  A  permanent  mark 
indicates  the  track  of  the  ulcer. 

The  Multiple  Miliary  Phlyctenulse  on  the  limbus  conjunc- 
tivEe  may  cause  some  slight  superficial  infiltration  and  vascular- 
isation  of  the  cornea  in  their  immediate  neighbourhood,  which 
passes  off  when  the  phlyctenulte  disappear. 

Or,  they  may  be  accompanied  by  deeper  marginal  infiltra- 
tions of  the  cornea,  which  become  confluent  and  result  in  an 
ulcer,  that  extends  along  the  margin  of  the  cornea  for  some 
distance,  and  is  termed  a  Eing  Ulcer.  It  is  a  serious  form  of 
ulcer,  for  if  it  extend  far  round,  it  may  destroy  the  cornea  in 
a  few  days  by  cutting  off  its  nutrition. 
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Primary  Phlyctenidar  Comeitis  occurs  principally  in 
three  different  forms  :— 1.  Very  small  gray  sub-epithelial  infil- 
trations, which  are  apt  to  turn  into  small  ulcers,  and  then 
heal,  leaving  a  slight  mark.  This  mark  may  ultimately  quite 
disappear,  especially  in  the  case  of  children,  and  when  situated 
peripherically.  2.  Somewhat  larger  and  deeper  infiltrations, 
resulting  in  ulcers  of  corresponding  size,  which  heal  by  aid  of 
vascularisation  from  the  margin  of  the  cornea.  The  opacity 
left  after  these  ulcers  is  rather  intense,  and  clears  up  but 
little,  especially  if  the  situation  be  central.  3.  Large  and 
deep-seated  pustules,  often  at  the  centre  of  the  cornea,  giving 
rise  to  large  and  deep  ulcers,  which  may  be  accompanied  by 
hypopion  and  even  by  iritis,  and  which  frequently  go  on  to 
perforation. 

Photophobia  is  usually  a  ^jrominent  symptom  in  phlyctenular 


Fig,  53. — E.  Epithelium  ;  B.  Aut.  elastic  lamina ;  C.  True  cornea ;  N.  Nerve 
filament  with  lymph  cells  on  its  course  ;  D.  Phlyctenula. 


comeitis.  The  term  photophobia,  however,  is  not  correct,  for 
it  is  the  fifth  nerve  (from  the  cornea),  which  is  the  afferent 
nerve,  and  not  the  optic  nerve.  This  is  evident  from  the  fact, 
that  in  the  dark  the  patient  does  not  get  relief ;  but,  if  a  seda- 
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tive  (cocaine,  atropine)  be  locally  applied,  he  may  generally 
be  brought  into  the  light  without  any  annoyance.  The 
explanation  of  this  reflex  blepharospasm  has  been  given  by 
Iwanoff,!  ■n.ho  showed  that  the  round  cells,  in  making  their 
way  from  the  margin  of  the  cornea  to  their  position  under  the 
epithelium,  follow  the  course  of  the  nerve  filaments,  which 
they  irritate  in  their  progress.  The  accompanying  Fig.  53  is 
from  his  original  paper. 

Eczema  of  the  eyelids,  face,  and  external  ear,  and  catarrh 
of  the  Schneiderian  mucous  membrane,  frequently  accompany 
phlyctenular  conjunctivitis  and  corneitis. 

Qause. — The  strumous  constitution,  as  indicated  by  the 
swollen  nose  and  upper  lip,  and  sometimes  by  the  enlarged 
lymphatics  in  the  neck,  as  well  as  by  the  eczema  just  men- 
tioned, is  that  most  liable  to  this  affection.  Often,  however, 
it  will  be  found  in  strong  children  with  apparently  perfect 
general  health;  but,  even  in  them,  there  is  probably  some  allied 
irregularity  of  nutrition,  pf  which  the  great  tendency  to 
recurrence  of  the  eye  affection  is  evidence. 

Treatment. — The  solitary  phlyctenula  is  best  treated  with 
the  yellow  oxide  of  mercury  ointment^  (Pagenstecher's  oint- 
ment), of  which  the  size  of  a  hemp  seed  should  be  put  into  the 
eye  once  a  day.  Or,  a  small  quantity  of  pure  calomel  dusted 
into  the  eye  once  a  day  will  also  cure ;  but  this  remedy  should 
not  be  employed  if  iodide  of  potassium  is  being  taken  internally, 
for  then  iodide  of  mercury  is  liable  to  be  formed  in  the 
conjunctiva. 

The  miliary  phlyctenular  conjunctivitis  is  best  treated  at 
first  with  cold  or  iced  applications.  Horner  recommended 
freshly  prepared  Aq.  Chlori.  (1  part  Liq.  Chlori.  9  parts  water) 
to  be  dropped  into  the  eye  once  a  day.    Later  on  Liq.  plumbi 

^  Klin.  MonatshliMer  f.  Aiigenheilkuncle,  1869,  p.  465. 
^  R. — Hydrarg.  Perox.  Prsecip.  gr.  xxx.    Vaseliu,  gi. — M. 
Note. — Hyd.  Perox.  Priecip.  is  prepared  by  precipitating  tlie  Bichloride 
of  Mercury  with  Liq.  Sodae,  and  washing  the  resulting  oxide. 
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dil.  or  Sol.  argent,  nitr.  (grs.  v  ad  gi,  and  neutralised)  applied 
to  the  everted  conjunctiva  are  suitable ;  or,  if  the  phlyctenular 
appearances  predominate  over  the  catarrhal,  the  yellow  oxide  of 
mercury  ointment,  or  insufHations  of  calomel,  may  be  preferred. 

When  the  cornea  is  slightly  affected  near  the  margin  in 
cases  of  miliary  phlyctenulse,  calomel  or  Pagenstecher's  oint- 
ment and  warm  fomentations  should  be  used. 

When  a  large  pustule  on  the  margin  of  the  cornea  has  re- 
sulted in  a  deep  ulcer,  with  tendency  to  perforate,  and  accom- 
panied by  much  pain,  I  cannot  too  highly  recommend  para- 
centesis of  the  anterior  chamber  through  the  floor  of  the  ulcer, 
the  pupil  having  first  been  brought  well  under  the  influence 
of  eserine,  to  prevent  prolapse  of  the  iris.  The  good  eflect  of 
this  will  be  very  soon  apparent :  the  pain  disappears,  the 
patient  sleeps,  the  ulcer  becomes  vascularised,  and  healing  sets 
in.  Cauterisation  of  the  ulcer  in  an  early  stage  with  the 
galvano-cautery  is  also  good  practice,  but  in  these  cases  I 
prefer  the  paracentesis.  Many  surgeons  trust  very  much  to 
eserine,  warm  fomentations,  and  a  pressure  bandage. 

For  the  fasicular  corneitis  the  yellow  oxide  of  mercury 
ointment  is  in  its  place.  When  the  crescentic  infiltration  is 
very  intense,  it  is  well  to  touch  it  -with  the  galvano-cautery. 
Division  of  the  leash  of  vessels  at  the  margin  of  the  cornea  has 
a  beneficial  effect. 

For  the  ring  ulcer,  a  pressure  bandage  under  which  an 
antiseptic  dressing  (boracic  or  salicylic  acid,  or  perchloride  of 
mercury)  has  been  placed,  is,  perhaps,  the  best  method  of 
treatment.  Warm  fomentations  promote  vascular  reaction,  and 
may  be  used  with  benefit  at  each  change  of  bandage. 

For  primary  phlyctenulse  of  the  cornea  in  the  form  of  the 
minute  grey  superficial  infiltration  or  ulcer,  nothing  bej^ond 
atropine,  with  warm  fomentations,  and  a  protective  bandage  to 
keep  the  eyelids  quiet,  should  be  used.  "NMien  reparation  of 
the  ulcer  has  commenced,  calomel  or  weak  yellow  oxide  of 
mercury  ointment  may  be  employed. 
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For  the  large  purulent  phlyctenula,  resulting  in  a  large  and 
deep  vdcer,  often  situated  at  the  centre  of  the  cornea,  with 
hypopion  and  iritis,  warm  fomentations  (camomile,  or  poppy 
head,  at  90°  F.  for  twenty  minutes  three  times  a  day),  atro- 
pine,' iodoform  as  ointment  or  powder,  and  a  protective  band- 
age, is  the  treatment  in  the  early  stages.  Here,  also,  I  often 
punctui-e  the  ulcer  with  the  very  best  results  in  respect  of 
hastening  the  cure,  and  the  galvano-cautery  may  be  used  with 
advantage.  In  the  stage  of  reparation,  Pagenstecher's  ointment 
or  insufflations  of  calomel  are  very  useful. 

In  all  forms  of  phlyctenular  ophthalmia,  those  favoiu?ite 
remedies,  blisters,  setons,  and  leeching  should  be  avoided.  The 
first  two  worry  the  patient,  give  rise  to  eczema  of  the  skin,  and 
are  not  to  be  compared  in  their  power  of  cure  with  the  measures 
above  recommended;  while  leeching  gives,  at  best,  but  tem- 
porary relief,  and  deprives  the  patient  of  blood  which  he  much 
requires. 

For  relief  of  the  blepharospasm,  in  addition  to  the  use  of 
atropine,  plunging  the  child's  face  into  a  basin  of  cold  water, 
and  keeping  it  under  until  he  struggles  for  breath,  and  this 
immersion  repeated  two  or  three  times  in  rapid  succession,  and 
used  every  day  if  necessary,  is  a  most  efficacious  means.  It 
should  always  be  used  where  the  blepharospasm  is  severe,  as 
this  is  not  only  distressing  to  the  patient,  but  also  an  obstacle 
to  the  cure. 

The  general  treatment  should  consist  in  open-air  exercise 
before  everything  else;  unless,  indeed,  there  be  an  ulcer  which 
threatens  to  perforate.  Cold  or  sea  baths  followed  by  brisk 
dry  rubbing.  Easily  assimilated  food  at  regular  meal  hours, 
but  no  feeding  between  meals.  Kegulation  of  the  bowels. 
Internally  :  cod  liver  oil,  maltine,  iron,  syr.  phosph.  of  lime, 
and  such-like  remedies  are  indicated. 

The  great  tendency  to  recurrence  is  one  of  the  most  trouble- 
some peculiarities  of  all  kinds  of  phlyctenular  ophthalmia ;  and 
in  order  to  prevent  this,  so  far  as  possible,  it  is  important  to 
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continue  local  treatment,  until  the  eye  is  perfectly  white  on 
the  child's  awaking  in  the  morning,  and  even  for  fourteen 
days  longer.  This  prolongation  of  the  treatment  will  also 
assist  in  clearing  up  opacities,  as  best  they  may  be.  For 
this  after-course  of  treatment  calomel  insufflations  should 
be  used. 

Nothing  can  be  done  for  the  opaque  scars  left  on  the  cornea 
by  ulcers  when  all  inflammatory  symptoms  have  subsided.  If 
the  ulcer  has  been  superficial,  the  resulting  scar  in  young 
children  may  disappear  in  the  course  of  time.  Deep  ulcers 
cause  more  opaque  and  permanent  scars,  and  ulcers  which 
have  perforated  produce  the  greatest  opacity. 

The  degree  of  the  defect  of  vision  to  which  an  opacity  of 
the  cornea  gives  rise,  depends  in  the  first  instance  on  the 
position  of  the  opacity.  If  it  be  peripheral,  the  vision  may  be 
perfect ;  but,  if  it  be  in  the  centre  of  the  cornea,  sight  may  be 
seriously  damaged.  Even  a  slight  nebula,  barely  visible  to 
the  observer,  will  cause  serious  disturbance  of  vision,  if  situated 
in  the  centre  of  the  cornea ;  while,  in  the  same  situation,  the 
very  opaque  scar  of  a  deep  ulcer  will  produce  a  proportionately 
greater  defect.  If  a  central,  but  not  deep,  ulcer  should  not 
become  completely  filled  up  in  healing,  and  a  facet  remain, 
vision  will  also  suffer  much  in  consequence  of  irregular  refrac- 
tion, although  there  may  be  but  little  opacity. 
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Erythema,  erysipelas,  phlegmonous  inflammation,  and  abscess, 
are  all  liable  to  attack  the  eyelids,  but  require  no  special 
observations  in  this  work.  It  should  merely  be  stated  that 
erysipelas  of  the  eyelids  may  extend  to  the  connective  tissue  of 
the  orbit,  and  ultimately  give  rise  to  atrophy  of  the  optic  nerve. 

Eczema.— This  is  very  often  seen  on  the  eyelids,  most 
frequently  in  connection  either  Avith  eczema  of  the  face  in 
general,  or  with  phlyctenular  ophthalmia,  which  latter  is  to  be 
regarded  as  eczema  of  the  conjunctiva  and  cornea.  The 
lacrymation  in  phlyctenular  ophthalmia  increases  the  eczema, 
which  then,  by  causing  contraction  of  the  skin  of  the  lower 
lid,  produces  eversion  of  the  inferior  punctum  lacrymale,  and 
this,  in  its  turn,  causes  increased  lacrymation,  and  thus  a 
vicious  circle  is  set  up. 

Atropine  infiltration  of  the  eyelid,  from  long  use  of  solution 
of  atropine  in  some  persons,  is  often  accompanied  by  a  moist 
form  of  eczema  of  the  lids  and  face. 

Treatment  should  consist  in  the  daily  removal  of  the  scabs 
in  such  a  way  as  to  cause  no  bleeding  of  the  surface  under- 
neath; and,  for  this  purpose,  a  warm  solution  of  bicarbonate  of 
potash  is  useful.  The  place  should  afterwards  be  well  dried, 
and  painted  with  a  strong  solution  of  nitrate  of  silver  (gr.  xx 
ad  si),  and  a  boracic  acid  ointment  (gr.  xxx  ad  §i),  or  the 
following,  applied  over  this  : — 01.  Cadin,  m.  xv;  Flor.  Zinci, 
gr.  XX ;  Lanolin,  3ii. — M.  If  the  inferior  lacrymal  punctum 
be  everted,  the  canaliculus  should  be  slit  up. 
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Herpes  Zoster  Ophthalmicus  is  an  herpetic  eruption, 
which  affects  the  region  supplied  by  the  supraorbital  division 
of  the  fifth  nerve  of  one  side,  and  sometimes  its  nasal  branch, 
and,  in  rare  instances,  the  infraorbital  division  of  the  same 
nerve.  The  occurrence  of  the  eruption  is  preceded,  for  some 
days,  by  severe  neuralgic  pain  and  swelling,  with  redness  of  the 
part.  The  number  of  vesicles  varies  much,  and  may  be  but 
three  or  four,  or  so  numerous  as  to  become  confluent.  As 
soon  as  the  eruption  appears,  the  pain  subsides.  Vesicles  are 
liable  to  form  on  the  cornea,  and  these  may  result  in  tdcers, 
which,  on  healing,  leave  opacities.  Iritis  has  also  been  observed 
as  a  complication,  and  even  cyclitis  resulting  in  loss  of  the  eye. 
The  vesicles  on  the  skin  soon  become  purulent  and  gradually 
turn  into  scabs,  which  fall  off,  and  leave  deeply-pitted  scars, 
recognisable  during  the  remainder  of  life.  The  affection  never 
crosses  the  middle  line  of  the  forehead.  Some  neiu-algia  vnth. 
anaesthesia  of  the  skin  often  remain  for  a  long  time  afterwards. 

Inflammation  of  the  Gasserian  ganglion,  with  extension  of 
the  inflammatory  process  down  the  nerve,  was  found  (0.  Wyss) 
in  the  only  case  in  which  a  post^nortem  examination  has  been 
made  during  the  acute  stage  of  the  disease. 

The  affection  is  most  common  in  elderly  people,  but  I  have 
seen  it,  also,  in  young  and  healthy  individuals. 

Tlie  Treatment  can  only  be  expectative;  or,  at  most,  directed 
to  relief  of  the  patient's  suffering,  by  means  of  hypodermic  in- 
jections of  morphium  and  other  sedatives,  and  by  emollients 
applied  locally.  Complications  in  the  cornea  and  iris  are  to 
be  dealt  with  on  the  principles  laid  down  in  the  chapters  on 
the  diseases  of  those  organs. 

Primary  Syphilitic  Sores  occur  on  the  eyelids,  usually 
near  the  margin  of  the  upper  or  lower  lid,  or  at  the  inner  or 
outer  canthus.  The  first  appearance  is  generally  a  "pimple," 
which  ulcerates  and  becomes  characteristically  indurated  about 
its  base.  The  margin  of  the  ulcer  is  clean-cut,  and  its  floor 
somewhat  excavated,  and  covered  with  a  scanty  gi-eyish 
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secretion.  Occasionally  there  is  no  ulcer  present,  but  the 
entire  lid  is  swollen,  greatly  indurated,  purple,  and  shiny ;  and 
then  the  diagnosis  may  be  rendered  difficult.  The  prseauricular 
and  submaxillary  glands  are  almost  always  swollen ;  and  this 
is  a  valuable  diagnostic  sign,  as  it  does  not  attend  other 
diseases  of  the  eyelids.  The  occurrence  of  the  sore  is  followed 
by  the  usual  constitutional  symptoms  of  syphilis.  Very  rarely 
is  there  any  permanent  damage  done  to  the  eyelid. 

The  most  common  modes  of  infection  are  by  a  kiss  from  a 
syphiUtic  mouth,  or  by  a  dirty  finger. 

rreaimewi.— Locally,  sublimed  calomel  by  Kane's  method, 
dusting  with  finely-powdered  iodide  of  mercury,  or  the  black 
wash  may  be  used,  while  the  usual  general  mercurial  treatment 
is  employed. 

Secondary  Syphilis  gives  rise  to  ulcers  on  the  margins  of 
the  lids,  to  loss  of  the  eyelashes  (madarosis),  and  to  the  second- 
ary skin  affections  which  attend  it  in  other  parts  of  the  body. 

Rodent  Ulcer  (Jacob's  Ulcer).— This  disease  commences 
as  a  small  pimple  or  Avart  on  the  skin  near  the  inner  canthus, 
or  over  the  lacrymal  bone,  as  a  rule ;  but  it  may  also  originate 
in  any  other  part  of  the  face.  The  scab  or  covering  of  the 
wart  is  easily  removed,  and  underneath  is  found  a  shallow 
ulcer  with  a  well-defined  indurated  margin,  the  skin  surround- 
ing the  diseased  place  being  healthy,  and  continuing  so  to 
the  end  of  the  chapter.  The  progress  of  the  disease  is  ex- 
tremely slow,  extending  over  a  great  number  of  years,  and,  in 
the  early  stages,  the  ulcer  may  even  seem  to  heal  for  a  time, 
but  always  breaks  out  again.  In  mild  cases  the  ulceration 
may  remain  superficial ;  but,  more  usually,  it  strikes  deep,  in 
the  course  of  time  eating  away  every  tissue,  even  the  bones  of 
the  face,  and  the  eyeball.  The  latter  is  often  spared  until 
after  the  orbital  bones  have  gone. 

The  disease  is  an  epithelial  cancer  of  a  non-malignant,  or 
purely  local  kind.  There  is  no  tendency  to  infiltration  of  the 
lymphatics.    It  is  rarely  seen  in  persons  under  40  years  of  age. 
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IVetfiHicjii.— Extirpation  of  the  diseased  part  affords  the  best 
chance  of  relief  for  the  patient.  Recurrence  of  the  growth  is 
the  rule,  but  this  should  not  deter  from  operative  measures, 
nor  even  from  renewal  of  them,  as  they  afford  much  comfort 
to  the  patient,  and  prolong  his  life.  Even  in  advanced  stages 
operation  is  frequently  called  for.  The  application  of  chloride 
of  zinc  or  of  the  actual  cautery  should  be  employed,  after  the 
disease  has  been  as  thoroughly  removed  with  the  knife  as 
is  possible. 

My  friend.  Dr.  C.  E.  Fitzgerald,  informs  me  that  he  has  had 
some  remarkably  good  results  in  cases  of  rodent  ulcer  from 
the  use  of  Bergeon's  treatment.  This  consists  in  the  internal 
administration  of  5  grains  of  chlorate  of  potash  three  times 
a  day,  with  the  local  application  of  a  saturated  solution  of 
chlorate  of  potash  to  the  ulcer. 

Marginal  Blepharitis  (Ophthalmia  Tarsi)  is  nothing  else 
than  eczema  of  the  margin  of  the  eyelid.  It  is  found  either 
as  Blepharitis  Ulcerosa  (Eczema  Pustulosa),  or  as  Ble- 
pharitis Squamosa  (Eczema  Squamosa).  In  the  former, 
small  pustules  form  at  the  roots  of  the  eyelashes,  and  these, 
having  lost  their  covering,  become  ulcers,  which  scab  over.  The 
whole  margin  of  the  lid  may  then  be  covered  wath  one  large 
scab,  in  which  the 'eyelashes  are  matted,  and  under  which  the 
lid  wiU  be  found  swollen,  red,  and  moist,  with  many  minute 
ulcers  and  pustules.  Many  eyelashes  come  away  with  the 
scab,  and  many  others  are  found  loose  and  ready  to  fall  out 

The  disease  is  chronic,  and  is  most  commonly  found  in 
strumous  children.  It  is  frequently  accompanied  by  phlyc- 
tenular ophthalmia,  or  by  simple  conjunctivitis,  which  may 
have  been  its  cause,  or  which  promote  it,  by  keeping  the 
margin  of  the  lid  constantly  wet. 

If  neglected,  ulcerous  blepharitis  is  liable  to  produce  trichi- 
asis, by  giving  a  false  direction  to  the  bulbs  of  the  ciliae. 

Many  ophthalmologists  hold  that  blepharitis  is  often  caused 
by  ametropia,  especially  by  hypermetropia  or  hypermetropic 
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astigmatism,  in  consequence  of  the  incessant  efforts  of  accom- 
modation. I  cannot  go  this  far,  although  I  acknowledge  that, 
if  blepharitis  is  once  set  up,  such  anomalies  of  refraction  may- 
help  to  keep  it  going. 

The,  Treatment  of  Ulcerous  Blepharitis  consists  in  careful  re- 
moval of  the  scabs  without  causing  any  bleeding  of  the  delicate 
surface  underneath.  Such  bleeding  indicates  that  the  newly- 
formed  epithelium  has  been  torn  away,  and  it  is  important, 
therefore,  to  soften  the  scabs  by  soaking  the  eyelid  with  olive 
oil,  or  with  a  solution  bicarbonate  of  potash,  before  removing 
them.  Any  pustules  found  under  the  scab  should  be  punctured, 
and  all  loose  eyelashes  taken  away.  The  surface  should  then 
be  well  dried  by  pressure,  not  by  rubbing,  with  a  soft  cloth, 
and  the  following  ointment  (Hebra)  applied : — R.  01.  Kusci 
(or,  01.  Juniperi)  3ss,  Hydrag.  Amnion.  Chlor.  gr.  iv,  Cer. 
Galeni,  Lanolin  a^.  3ii.  This  ointment  is  to  be  continued 
until  healing  is  thoroughly  established.  In  many  mild  cases 
a  boracic  acid  ointment  (gr.  v  ad  3i  of  Vaselin,  or  of  Lanolin) 
"svill  be  found  efficacious  instead  of  the  above. 

All  complications  wnth.  conjunctival  affections,  or  lacrymal 
obstruction,  must  be  dealt  with,  and  the  patient's  general 
system  carefully  attended  to.  Any  error  in  refraction  should 
be  suitably  corrected. 

Squamous  Blepharitis  comes  on  after  the  ulcerous  form  has 
passed  away ;  or,  it  is  found  as  a  primary  affection,  especially 
in  chlorotic  women.  The  margin  of  the  lid  is  somewhat  swollen 
and  red,  and  covered  with  loose  epidermic  scales.  It  is  an 
extremely  chronic  affection. 

The  Treatment  of  Squamous  Blepharitis  is  also  an  ointment  of 
Hebra's : — 

R.  Emplast.  Diachylon  Co.^  5ii ;  01.  Olivar,  q.s. 

or,  the  Boracic  Acid  Ointment  may  be  used. 

1  Emplast.  Diachylon  Co.  ia  made  as  follows  :  Emplast.  Litaig.  B.P.  12 
parts  ;  Corn  flour,  1^  parts  ;  Ammoniac,  Galbanum,  Turpentine,  of  each  1 
part. 


126 


DISEASES  OF  THE  EYE. 


[chap.  VI. 


Chlorosis,  if  present,  is  to  have  suitable  remedies. 

Phtheiriasis  Ciliarum. — The  pediculus  pubis  occurs  on 
the  eyelashes.  It  gives  rise  to  excessive  itching  and  burning 
sensations,  and  the  consequent  rubbing  produces  excoriations 
of  the  margin  of  the  lid.  The  lice  occupy  chiefly  the  roots  of 
the  eyelashes,  while  the  shafts  of  the  cilise  are  covered  with. 
their  brown  egg-capsules,  and  this  gives  to  the  cilise  the 
peculiar  appearance  of  being  covered  with  dark  brown  powder, 
which  enables  the  diagnosis  to  be  easily  made.  The  fully- 
developed  parasites,  as  well  as  the  eggs,  may  be  more  readily 
seen  by  aid  of  a  loup. 

Treatment. — With  a  cilia  forceps  the  pediculi  may  be,  to  a 
great  extent,  if  not  completely,  removed,  as  well  as  some  of  the 
eggs  from  the  cilise.  This  proceeding  repeated  daily,  along 
with  the  application  of  Mercurial  Ointment,  or  of  a  Aveak  Eed 
Precipitate  Ointment,  to  the  margin  of  the  eyelids  morning  and 
evening,  will  soon  effect  a  cure. 

Hordeolum  (Stye)  is  a  circumscribed  purulent  inflamma- 
tion, situated  at  the  follicle  of  a  cilia.  It  commences  as  a  hard 
swelling,  with  more  or  less  tumefaction  and  oedema  of  the 
general  surface  of  the  lid,  and  often  with  some  chemosis, 
especially  if  it  be  situated  at  the  outer  canthus.  In  its  early 
stages  there  is  much  pain  associated  with  it.  It  gradually 
suppurates,  and  may  then  be  punctured  or  allowed  to  open 
of  itself.  In  the  earliest  stage  cold  applications  may  be  suc- 
cessful in  putting  back  a  stye,  but,  later  on,  warm  stupes  will 
hasten  the  suppuration  and  relieve  the  pain.  Styes  frequently 
come  in  rapid  succession  one  after  the  other,  and  then,  prob- 
ably, a  constitutional  disturbance  exists  as  the  cause.  Habitual 
constipation  is  a  common  soiu'ce  of  hordeolum,  and  should 
be  met  with  the  occasional  use  of  Cascara  Sagrada,  or  of 
Friederichshall,  or  Hunyadi  Janos  water,  or  some  other  mild 
laxative.  Sulphide  of  calcium,  xV  gi'-  every  hour  or  h  gr. 
twice  a  day  for  an  adult,  has  been  recommended  (D.  Webster) 
as  a  specific  in  these  cases. 


CHAP.  VI.] 


THE  EYELIDS. 


127 


Chalazion,  Meibomian  Cyst,  or  Tarsal  Tumour  is  a 

o-ranuloma  in  connection  with  a  Meibomian  gland.  It  has  its 
origin  in  a  chronic  inflammatory  process  in  the  connective 
tissue  surrounding  the  gland,  which  usually  passes  off  without 
having  attracted  the  attention  of  the  patient.  These  tumours 
vary  much  in  size,  from  that  of  a  hemp  seed  to  that  of  a  hazel 
nut,  causing  a  marked  and  very  hard  swelling  in  the  lid.  They 
occasionally  open  spontaneously  on  the  conjunctival  surface, 
giving  exit  to  contents  which  are  usually  viscid  or  grumous, 
but  sometimes  purulent. 

Treatment. — No  application  can  bring  about  absorption  of 
these  tumours.  The  lid  should  be  everted,  the  tumour  opened 
by  a  single  incision  from  the  conjunctival  surface,  and  its  con- 
tents thoroughly  evacuated  by  aid  of  a  scoop  or  small  sharp 
spoon.  Difficulty  is  sometimes  experienced  in  finding  the 
point  in  the  conjunctiva  corresponding  to  the  tumour,  but  it 
is  usually  indicated  by  a  dusky  or  greyish  discoloration. 
Immediately  after  the  evacuation,  bleeding  into  the  sac  often 
takes  place,  and  causes  the  tumour  to  remain  for  a  day,  or 
more,  as  large  as  before ;  a  fact  of  which  the  patient  should 
be  warned.  The  operation  may  occasionally  require  to  be 
repeated  two  or  three  times.  The  interior  of  the  sac  should 
not  be  touched  with  nitrate  of  silver,  and  the  incision  and 
evacuation  should  never  be  made  through  the  skin,  because 
more  or  less  disfigurement  from  the  scar  would  result. 

More  than  one  chalazion  is  often  present  at  a  time,  and 
some  people  become  liable  to  them  periodically  during  a 
number  of  years. 

Millium  presents  the  appearance  of  a  perfectly  white 
tumour  not  much  larger  than  the  head  of  a  pin,  in  the  skin 
of  the  eyelid.  It  is  a  I'etention  tumour  of  a  sebaceous  gland, 
and  can  readily  be  removed  by  puncture  and  evacuation. 

Molluscum,  or  MoUuscum  Contagiosum.— This  is  a 
white  tumour  in  the  skin  of  the  eyelid,  which  may  attain  the 
size  of  a  pea.    At  its  summit  is  a  depression,  which  leads  to 
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an  opening  into  the  tumour,  through  which  the  contents  can 
be  pressed  out.  It  is  probably  a  diseased  condition  of  a 
sebaceous  gland,  and  contains  altered  epithelial  cells,  and 
peculiar  bodies  termed  molluscum  corpuscles,  which  are  of  a 
fatty  nature.  Many  such  tumours  may  form  in  the  lids  at  the 
same  time. 

It  is  held  by  some  observers  that  this  affection  is  con- 
tagious, although  in  what  way  is  not  clear,  inasmuch  as 
experimental  rubbing  of  the  contents  of  a  molluscum  into  the 
skin  has  not  given  rise  to  the  tumours. 

Treatment. — Each  separate  tumour  must  be  evacuated  by 
simple  pressure,  or  after  it  has  been  opened  up  mth  a  knife 
or  scissors. 

Teleangiectic  Tumours,  or  Nsevi  of  the  eyelids,  occur 
congenitally. 

Treatment. — Small  tumours  of  this  kind  may  be  destroyed 
by  touching  with  nitrate  of  silver  or  hydrochloric  acid,  or  by 
performing  vaccination  on  them.  Larger  tumours  may  be 
ligatured,  or  treated  with  the  galvano-cautery,  and  electrolysis 
is  a  very  effectual  method  in  many  cases. 

Xanthelasma  is  the  term  applied  to  yellowish  plaques 
raised  slightly  over  the  surface  of  the  skin,  with  very  defined 
margins.  The  shape  of  these  plaques  is  extremely  irregular, 
and  they  may  attain  the  size  of  a  shilling  or  larger.  The 
appearance  is  caused  by  hypertrophy  of  the  sebaceous  glands 
with  retention  of  their  contents,  and  fatty  degeneration  of  the 
subcutaneous  connective  tissue. 

Treatment  can  only  consist  in  removal  by  careful  dissection, 
and  this  is  hardly  to  be  recommended,  except  in  extreme 
cases. 

Palpebral  Ohromidrosis.— The  phenomenon  of  an  exu- 
dation of  pigment  upon  the  eyelids,  of  which  about  fifty  cases 
have  been  recorded,  has  given  rise  to  much  discussion.  The 
opinion  held  by  many  is  that  these  cases  are  always  the  result, 
either  of  deception  in  hysterical  individuals,  or  of  accidental 
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circumstances,  such  as  the  exposure  of  a  patient  with  seborrhoea 
palpebrarum  to  an  atmosphere  loaded  with  coal-dust  or  pig- 
mentary matter,  in  some  manufacturing  district.  Of  the  fact 
that  the  appearance  has  occurred  under  both  of  these  condi- 
tions, there  can  be  no  doubt.  There  would  seem  also  to  be 
evidence,  that  some  genuine  cases  of  colour-sweating  on  the 
eyelids  have  been  observed;  but  they  must  be  extremely  rare. 
The  discoloration  is  blue  or  black,  and  occurs  in  the  form  of 
fine  powder  upon  the  skin  of  one  or  both  eyelids,  of  both  eyes. 
It  can  be  wiped  off,  and  is  said  to  begin  to  reappear  after  a 
short  interval.  The  subjects  of  it  have  been  chiefly  young 
girls,  but  it  has  also  been  seen  in  women  of  advanced  years, 
and  even  in  middle-aged  men. 

The  Treatment  in  a  genuine  case  may  consist  in  the  applica- 
tion of  a  lotion  of  Liq.  plumbi  and  glycerine ;  and,  internally, 
iron,  quinine,  and  arsenic,  along  with  the  regulation  of  the 
general  system,  particularly  in  respect  of  any  uterine  derange- 
ment. 

Epitheliomatous  and  Sarcomatous  Growths,  and 
Lupus  are  all  seen  in  the  eyelids,  but  require  no  special 
description  here. 

Clonic  Cramp  of  the  Orbicularis  Muscle,  or  of  a 
portion  of  it,  is  often  seen,  and  is  popularly  known  by  the 
name  of  "  life  "  in  the  eyelid.  It  is  frequently  due  to  over- 
use of  the  eyes  for  near  work,  especially  by  artificial  light,  or 
if  there  be  defective  amplitude  of  accommodation. 

Treatment  should  consist  in  the  regulation  of  the  use  of  the 
eyes  for  near  work,  and  the  correction  by  glasses  of  any  de- 
fect in  the  accommodation. 

Blepharospasm,  or  Tonic  Cramp  of  the  Orbicularis 
Muscle,  is  commonly  the  result  of  irritation  of  the  ophthalmic 
division  of  the  fifth  nerve  by  reflex  action,  as  in  phlyctenular 
ophthalmia  and  some  other  conjunctival  alfections ;  or,  from 
foreign  bodies  on  the  conjunctiva  or  cornea,  etc. ;  or,  it  may 
continue  for  some  time  after  the  relief  of  any  such  irritation. 
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It  occurs,  also,  independently  of  such  causes,  and  is  then 
difficult  to  account  for.  In  these  latter  cases  pressure  upon 
the  supraorbital  nerve  at  the  supraorbital  notch  may  arrest 
the  spasm ;  or,  if  not  there,  then  pressure  on  the  infraorbital, 
temporal,  malar,  or  inferior  alveolar  branch  may  have  the 
desired  effect;  or,  at  even  still  more  remote  regions,  and  in 
the  course  of  other  nerves  the  "  pressure  point "  may  be  dis- 
covered. If  found,  treatment  in  the  form  of  hypodei-mic  in- 
jections of  morphia  at  the  "  pressui-e  point "  may  soon  relieve 
the  cramp,  or  subcutaneous  division  of  the  nerve  at  that  place 
may  be  performed. 

Ptosis,  or  Blepharoptosis  is  an  inability  to  raise  the 
upper  lid,  which  then  hangs  down  over  the  eyeball.  Its  most 
common  cause  is  paralysis  of  the  third  nerve,  of  which  a 
branch  supplies  the  levator  palpebrse.  This  branch  alone  may 
be  paralysed,  all  the  other  muscles  innervated  by  the  third 
pair  retaining  their  healthy  action,  and  the  degree  of  the 
paralysis  may  be  partial  or  complete.  Ptosis  may  also  be 
congenital,  and  is  then  generally  present  in  both  eyes  {vide 
Epicanthus,  at  end  of  this  chapter).  It  is  also  caused  by  in- 
creased weight  in  the  lid,  as  in  many  conjunctival  affections, 
or  where  a  tumour  has  formed  in  the  eyelid,  or  where  there 
is  a  hyper-development  of  the  subcutaneous  fat. 

The  causes  of  paralytic  ptosis  are  similar  to  those  of 
paralysis  of  other  branches  of  the  third  pair. 

Persons  affected  with  ptosis  involuntarily  endeavour  to 
raise  the  eyelid  by  elevating  the  eyebrow  through  an  effort  of 
the  frontalis  muscle.  The  drooping  lid  and  elevated  eyebrow 
give  a  peculiar  and  characteristic  appearance. 

Its  Treatment  is  the  same  as  that  for  paralysis  of  other 
branches  of  the  third  pair,  so  long  as  there  are  hopes  of  restor- 
ing the  power  of  the  muscle  by  nou-sui-gical  interference. 

Operative  Treatment  is  indicated  in  cases  of  paralytic  ptosis, 
—where  other  measures  have  produced  no  result— in  ptosis 
adiposa,  and  in  congenital  cases.    A  very  common  proceeding 
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consists  in  the  excision  of  a  sufficiently  large  oval  piece  of 
integument,  its  long  axis  Ij'ing  in  the  length  of  the  lid,  with 
the  subcutaneous  connective  tissue  and  fat,  and,  in  paralytic 
cases,  a  small  portion  of  the  orbicular  muscle.  The  fold  of 
integument  to  be  abscised  is  seized  by  two  pairs  of  forceps, 
one  of  them  held  by  an  assistant,  at  the  inner  and  outer  ends 
of  the  lid,  and  by  this  means  the  necessary  size  of  the  fold  is 
estimated.  The  abscision  is  performed  with  a  pair  of  scissors, 
the  margin  of  the  wound  lying  close  to  the  points  of  the  for- 
ceps. The  subcutaneous  tissue,  etc.,  is  then  removed,  and  the 
edges  of  the  wound  drawn  together  by  a  few  points  of  suture. 

A  better  plan  is  that  proposed  by  H.  Pagenstecher.^  Its 
object  is  to  enable  the  patient  to  derive  more  benefit  from  the 
effort  of  his  frontalis  muscle,  which  he  is  constantly  making 
with  so  little  result,  by  transferring  its  action  more  directly 
to  the  eyelid.  A  needle  carrying  a  thick  ligature  is  entered 
under  the  skin  of  the  forehead,  about  half  an  inch  above  the 
centre  of  the  eyebrow,  and  passed  subcutaneously  as  far  as 
the  margin  of  the  eyelid  at  its  middle  point.  The  suture  is 
closed,  not  very  tightly  at  first,  but  each  day  somewhat  more 
tightly,  until  it  has  cut  its  way  through  the  skin.  As  the 
result  of  this,  a  cicatrix  is  formed  in  the  course  of  the  Ligature, 
which  gives  the  frontalis  much  more  power  over  the  eyelid. 

Lagophthalmos,  or  inability  to  close  the  eyelids,  is  most 
commonly  due  to  paralysis  of  the  portio  dura,  and  is  then 
associated  with  the  other  symptoms  of  the  latter  aff"ection. 
On  an  efi'ort  to  close  the  lids  being  made,  the  eyeball  is  rotated 
upwards  under  the  upper  lid,  owing  to  the  associated  action 
of  the  superior  rectus  ;  and  in  sleep  this  upward  rotation  also 
occurs — a  fact  which  explains,  to  a  great  extent,  the  immunity 
of  the  cornea  from  ulceration  in  many  of  these  cases.  Lagoph- 
thalmos may  also  be  due  to  orbital  tumours  pushing  the  eye- 
ball forwards,  to  exophthalmic  goitre,  to  staphyloma,  or  to 
intraocular  growths  distending  the  walls  of  the  ej'^eball ;  in  all 

^  Trans.  Internal.  Med.  Congress,  1881,  vol.  iii.  p.  108. 


132 


DISEASES  OF  THE  EYE. 


[chap.  VI. 


of  which  conditions  the  eyelids  are  often  mechanically  pre- 
vented from  closing  over  the  eyeball,  or  can  be  closed  onlj^  by 
a  strong  effort  of  the  will.  The  danger  to  the  eye  depends 
upon  the  tendency  to  ulceration  of  the  cornea  from  its  dryness, 
caused  by  exposure  to  the  air,  and  from  foreign  substances  not 
being  removed  from  it  by  nictitation. 

Treatment. — In  cases  of  non-paralytic  lagophthalmos,  pro- 
tection of  the  cornea,  by  keeping  the  eyelids  closed  with  a 
bandage  or  a  few  epidermic  sutures  in  the  margins  of  the 
eyelids,  should  be  our  first  care.  Tarsoraphy  may  be  employed 
in  those  cases,  where  circumstances  indicate  that  it  would  be 
useful,  e.g.  in  some  cases  of  exophthalmic  goitre,  or  of  staphy- 
lomatous  eyeball.  In  paralytic  cases,  the  primary  cause  of  the 
paralysis  (syphilis,  rheumatism,  etc.)  must  be  treated,  so  long 
as  there  is  prospect  of  restoring  power  to  the  muscle.  Locally, 
galvanism  and  hypodermic  injections  of  strychnia  may  be 
employed.  During  cure,  the  cornea  should  he  protected  as 
above.  In  incurable  cases,  the  opening  of  the  eyelids  must  be 
reduced  considerably  in  size  by  an  extensive  tarsoraphy. 

The  Operation  of  Tarsoraplmj  consists  in  uniting  the  margins 
of  the  upper  and  lower  lids  in  the  neighbourhood  of  the  ex- 
ternal commissure,  so  as  to  reduce  the  size  of  the  opening  of 
the  eyelids.  The  commissure  should  be  caught  between  the 
finger  and  thumb,  and  the  edges  of  the  lids  approximated, 
so  as  to  enable  the  operator  to  form  an  estimate  of  the  required 
extent  of  the  operation.  A  horn  spatula  is  then  passed  behind 
the  commissure,  and  the  necessary  length  of  the  margin  of 
each  lid,  including  the  bulbs  of  the  cili«,  abscised  with  a  sharp 
knife.  The  raw  margins  are  then  brought  together  with 
sutures. 

Symblepharon  is  an  adherence,  partial  or  complete,  of  the 
lid  to  the  eyeball.  It  is  usually  the  result  of  bums  of  the 
conjunctiva  by  fire,  acids,  or  lime.  If  the  symblepharon  in- 
terfere seriously  with  the  motions  of  the  eyeball,  or  if  it  cause 
defect  of  vision  by  obscuring  the  cornea,  it  becomes  desirable 
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to  relieve  it  by  operation.  Should  it  consist  of  a  simple  band 
stretching  from  lid  to  eyeball,  it  may  be  severed  by  ligature, 
and,  if  the  band  be  broad,  two  ligatures  may  be  employed, 
one  for  either  half.  A  symblepharon  which  occupies  a  con- 
siderable surface  cannot  be  got  rid  of  in  this  way,  and,  for 
such  cases,  a  transplantation  procedure  like  that  of  Teale  ^  or 
of  Knapp  may  be  employed,  the  great  difficulty  in  dealing 
with  these  cases  being  the  tendency  there  is  to  reunion  of  the 


Fig.  54. 


Pig.  55.3 


surfaces,  unless  one  or  both  of  them  be  carpeted  with  epithe- 
lium. In  Teale's  operation,  if  we  suppose  the  case  to  be 
similar  to  that  represented  in  Fig.  54,  an  incision  is  carried 
along  the  line  of  the  margin  of  the  cornea  at  ^,  through  the 
whole  thickness  of  the  symble- 
pharon, and  the  lid  is  dissected 
off  from  the  eyeball  as  far  as  the 
fornix.  Two  conjunctival  flaps 
are  now  formed,  as  at  B  and  C 
in  Fig.  55,  and  one  of  them  (B) 
is  turned  to  form  a  covering  for 
the  wounded  surface  of  the  inside 
of  the  eyelid,  while  the  other  (C)  is  used  to  cover  the  bulbar 
surface  (Fig.  56),  the  flaps  being  held  in  their  places  by  fine 
sutures.    That  part  of  the  symblepharon  which  is  left  ad- 

1  OlMhal.  Hosp.  Rep.,  vol.  iii.      ^  Archiv  f.  Ophthal.  xiv.  pt.  1,  p.  270. 

'  Mr.  Teale  now  makes  his  flaps,  as  in  Fig.  55,  wider  than  he  originally 
•li^l- — I  liave  to  thank  him  for  altering  this  drawing  with  his  own  hand  for 
this  work. 


Fig.  56. 
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lierent  to  the  cornea  soon  atrophies  and  disappears.  No  great 
tension  of  the  flaps  should  exist  as  they  lie  in  their  new 
positions. 

Teale  again  has  suggested  the  formation  of  a  bridge -like 
conjunctival  flap  above  the  cornea,  and  the  removing  of  it 
across  the  latter  to  cover  the  loss  of  substance  situated  below. 
After  the  sutures  to  keep  the  flap  in  its  place  have  been  in- 
troduced, the  latter  is  separated  at  its  bases. 

The  transplantation  of  a  portion  of  rabbit's  conjunctiva,  as 
suggested  by  Wolfe,  or  of  a  portion  of  mucous  membrane  from 
the  lips,  or  from  the  vagina,  as  employed  by  Stellwag,^  is  un- 
doubtedly the  best  method  for  most  cases  of  extensive  symble- 
pharon.  The  chief  precautions  necessary  for  success  in  this 
proceeding  are : — That  the  flap  to  be  transplanted  be  not 
applied  in  its  new  position,  until  all  bleeding  at  the  latter 
place  has  ceased.  That  the  flap  be  nothing  more  than  mucous 
membrane,  all  sub-mucous  tissue  being  carefully  removed. 
That  it  be  sufficiently  large  to  cover  the  defect  without  any 
stretching ;  and  it  should  be  remembered,  that  the  flap  shrinks 
to  two-thirds  of  its  size  after  being  detached  from  its  own  bed. 
That  the  flap  be  kept  moist  and  warm  during  the  period,  as 
short  as  possible,  which  may  elapse  between  its  detachment 
and  its  adjustment.  And,  finally,  that  it  be  kept  firmly  in  its 
new  position  by  a  sufficient  number  of  points  of  interrupted 
suture. 

Blepharophimosis  is  a  contraction  of  the  outer  commissure 
of  the  lids,  Avith  consequent  diminution  in  size  of  the  opening 
between  the  latter. 

It  is  remedied  by  a  Cantlwplastk  Operation.  The  outer  com- 
missure is  divided  in  its  entire  thickness,  in  a  line  which  is  a 
prolongation  of  the  line  of  junction  of  the  lids  when  closed,  by 
a  single  stroke  of  a  strong  straight  scissors,  one  blade  of  which 
has  been  passed  behind  the  commissure.    The  integumental 

1  Die  Propfmg  von  Ilaut  nnd  SchlcimhaiU  auf  ocuUstischen  Oebiete,  liy 
Dr.  E.  Bock.    Vienna,  1884. 
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incision  should  be  made  a  little  longer  than  that  in  the  con- 
junctiva. An  assistant  then  draws  the  upper  lid  up  and  the 
lower  lid  down,  so  as  to  make  the  wound  gape.  The  conjunc- 
tival margin  and  the  dermic  margin  are  now  united  in  the 
centre  by  a  point  of  suture  (C,  Fig.  57),  while  two  more  sutures 
(A  and  B)  are  applied,  one  above  and  the  other  below  the  first. 


Fig.  57  {de  WecJcer). 


This  operation  is  also  emjjloyed  in  cases  of  granular  o^jhthalmia, 
and  of  purulent  conjunctivitis,  when  it  is  desired  to  relieve  the 
pressure  of  the  lid  on  the  globe. 

Distichiasis,  and  Tricliiasis. — The  first  of  these  terms 
indicates  the  growth  of  a  row  of  eyelashes  along  the  inter- 
marginal  portion  of  the  lid,  in  addition  to  the  normal  row; 
while  trichiasis  indicates  a  false  direction  given  to  the  true 
cilise.  Both  conditions  are  often  found  coexisting,  and  they 
are  also  often  present  along  with  entropium.  They  may  both 
be  produced  by  chronic  blepharitis,  or  by  chronic  granular 
ophthalmia.  The  symptoms  to  which  they  give  rise,  and  the 
'langers  to  the  eye  attendant  on  them,  are  due  to  the  rubbing 
of  the  irregular  eyelashes  on  the  comea,  which  produces  pain. 
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blepharospasm,  and  opacity  of  the  cornea,  or  even  ulceration 
of  it. 

Operations  for  Distichiasis  and  Trichiasis — 

Epilation. — The  false  cihse  may  be  pulled  out  with  a  for- 
ceps ;  but  this  cannot  be  regarded  as  a  cure,  for  the  hairs  grow 
again. 

Electrolysis  has  been  proposed  by  Dr.  Charles  Mitchell,  of 
Missouri,-^  and  by  Dr.  A.  Benson,  of  Dublin.^  A  needle  is 
attached  to  the  negative  pole,  and  its  point  passed  into  the 
bulb  of  the  eyelash  to  be  removed;  the  positive  pole  being 
placed  on  the  temple.  On  closure  of  the  circle,  a  slough  is 
formed  at  the  root  of  the  hair,  which  becomes  loose,  and  is 
removed.  It  does  not  grow  again,  for  the  bulb  is  destroyed. 
Each  hair  must  be  separately  operated  on.  The  proceeding  is 
very  valuable  where  only  a  few  cilise  are  to  be  dealt  -with. 

lllaquceiio.- — Snellen  has  revived  this  ancient  operation,  for 
cases  where  only  a  few  isolated  hairs  are  out  of  order.  Both 
ends  of  a  bit  of  very  fine  silk  thread  are  passed  through  the 
eye  of  a  fine  needle  so  as  to  form  a  loop.  The  needle  is 
now  entered  as  close  to  the  point  of  exit  of  the  hair  as  possible, 
and  the  counter  puncture  is  made  in  the  position  which  the 
hair  should  normally  occupy  in  the  row  of  its  fellows.  The 
needle  is  drawn  completely  through,  as  also  the  ends  of  the 
thread,  but  the  loop  not  as  yet.  Into  the  loop  the  eyelash  is 
now  inserted  by  aid  of  a  fine  forceps,  and,  by  traction  on  the 
ends  of  the  thread,  loop  and  eyelash  are  drawn  through  the 
tunnel.  Unfortunately  the  eyelashes  frequently  regain  their 
abnormal  position  by  reason  of  their  own  elasticity. 

Excision, — When  some  half-dozen  hairs  close  together  are 
growing  wrong,  the  simplest  and  best  plan  is  to  completely 
remove  them  by  excision  of  the  corresponding  portion  of  the 
ciliary  margin.    A  fine  knife  is  passed  into  the  intermarginal 

1  Trichiasis  and  Distichiasis,  their  Nature  and  Pathology,  with  a  Radical 
Mahod  of  Treatment ;  and  Klin.  Monatshl.,  April  1882. 
^  Brit.  Med.  Journal,  16th  Dec.  1882. 
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region  at  the  place  corresponding  to  the  hairs  to  be  dealt  with, 
and  a  partial  division  of  the  lid  into  two  layers,  as  in  the  Arlt- 
Jaesche  operation  (vide  infra),  is  effected.  A  V-shaped  incision 
in  the  skin  of  the  lid  is  then  made  including  the  erring  hairs, 
the  whole  flap  is  excised,  and  the  margin  of  the  loss  of  sub- 
stance drawn  together  Avith  sutures. 

In  cases  of  distichiasis  or  trichiasis  involving  the  whole 
length  of  the  eyelid,  removal  of  the  marginal  portion  of  skin 
containing  the  bulbs  of  all  the  eyelashes,  true  and  false  (Flarer's 
operation),  is  not  to  be  recommended 
— unless,  occasionally,  in  the  underlid 
— because  it  unnecessarily  deprives 
the  eye  of  an  ornament,  and  of  a 
protection  against  glare  of  sun  and 
foreign  bodies. 

Transplantation,  or  Shifting,  of  the  marginal  por- 
tion of  the  integument  containing  the  hair  bulbs, 
true  and  false,  is  a  much  preferable  proceeding  in 
these  complete  cases.  One  of  the  oldest,  and  most 
valuable,  operations  of  this  kind  is  that  of  Jaesche, 
modified  by  Arlt.  It  is  performed  as  follows  : — 
Knapp's  or  Snellen's  clamp  (Fig.  58)  having  been 
applied  to  prevent  bleeding,  the  Hd  in  its  whole 
length  is  divided  in  the  intermarginal  part  into 
two  layers  (Fig.  59),  the  anterior  containing  the 
orbicular  muscle  and  integument  with  all  the  hair 
bulbs,  the  posterior  containing  the  tarsus  and  con- 
junctiva. The  incision  in  the  intermarginal  por- 
tion is  about  5  mm.  deep.  A  second  incision  is 
now  made  through  the  integument  of  the  lid 
parallel  to  its  margin,  and  from  5  to  7  mm.  removed 
from  it.  This  incision  also  extends  the  whole 
length  of  the  lid.  A  third  incision  is  carried  in  a 
curve  from  one  end  to  the  other  of  the  second  incision.  The 
height  of  the  curve  is  proportional  to  the  effect  required,  vary- 
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ing  from  4  mm.  to  7  mm.  The  piece  of  integument  included 
between  the  second  and  third  incisions  is  dissected  off  with 

forceps  and  scissors,  ^\^thout 
any  of  the  underlying  muscle 
being  touched,  and  the  margins 
of  the  loss  of  substance  ai'e 
brought  together  bj^  sutures. 
By  this  procedure  the  lower 
portion  of  integument  contain- 
ing the  hairs  and  their  bulbs  is 
drawn  up  and  away  from  con- 
tact with  the  cornea. 

Spencer  AVatson,^  Nicati," 
Schoeler,^  Burchard,'*  Diauoux,^ 
and  Gayet,**  have  all  proposed 
double  transplantation  opera- 
tions. 

Dktmiix's  Operation  is  as  fol- 
lows : —  Snellen's  (or  de  Wec- 
ker's)  clamp  is  applied  (omitted  in  figures  for  simplicity)  and 
an  incision  (Fig.  60)  is  made  parallel 
to  the  free  margin  of  the  lid,  about 
4  mm.  from  it,  extending  the  Avhole 
length  of  the  lid,  and  penetrating  to  _ 
the  tarsus,  but  not  through  the  latter. 
The  ciliary  portion  of  the  lid,  mark- 
ed off  by  this  means,  is  now  de- 
tached from  the  tarsus  by  an  incision 
on  the  intermarginal  portion  of  the 
lid,  as  in  the  Arlt-Jaesche  operation. 
An  incision  through  the  skin  alone 

then  made  about  3  mm.  above  the  first  incision  and  parallel 


Fig.  59. 


Fig.  60. 


IS 


1  Ophthal.  Hosp.  Rep.,  vol.  vii.  1873,  p.  440. 

3  Klinischer  Bericht,  1880. 

5  Amuiles  d' Ocidistiqm,  1882,  p.  13'2. 


-  Marseille  Medicale,  1879. 

Cluiriie  Annalen,  p.  633. 
«  A)m.d'Ocid.,l882,Y>.27. 
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to  it,  but  extending  some  2  mm.  beyond  it  at  either  extremity. 
The  skin  flap  is  separated  off  from  the  underlying  muscle, 
except  at  either  end  where  it  is  left  attached.  The  under- 
lying portion  of  the  muscle  is  then  separated  from  the  tarsus, 
and  allowed  to  retract  upwards.  A  forceps  being  passed  under 
the  ciliary  flap  (Fig.  60),  the  skin  flap  is  seized  and  drawn 
down  into  the  position  of  the  former  (Fig.  61),  where  it  is 
made  fast  by  three  sutures  to  the 
margin  of  the  tarsus.  The  ciliary 
flap  is  moved  up  and  carefully 
stretched  upon  the  tarsus  bared  of 
the  orbicularis,  the  latter  being  - 
dra-\vn  back  with  a  strabismus 
hook,  and  the  flap  is  secured  in  its 
place  by  sutures  to  the  tarsus.  An 
antiseptic  dressing  is  applied,  and 
the  sutures  may  be  removed  on  the  third  day.  Although  the 
Avouuded  surface  of  the  ciliary  flap  does  not  become  vitally 
united  with  the  epidermic  surface  of  the  skin  flap,  yet  no 
practical  ill  result  follows. 

A  real  objection  lies  in  the  circumstance  that,  occasionally, 
the  cutaneous  hairs  on  the  transplanted  flap  irritate  the  cornea, 
and  these  hairs  being  much  finer  than  cilia  are  more  difficult 
to  deal  with. 

Vossius's  Operation.^ — If,  for  example  (Fig.  62),  the  whole 
extent  of  the  right  upper  lid  be  aff'ected  "vvith  trichiasis,  a  horn 
lid-spatula  (the  clamp  will  not  answer)  is  passed  under  the  lid, 
and  held  by  an  assistant.  An  intermarginal  incision  is  made,  as 
in  the  Arlt-Jaesche  operation,  about  3  mm.  to  4  mm.  deep. 
This  incision  is  then  prolonged,  through  the  skin  merely,  over 
the  external  commissiu-e  for  5  mm.  to  6  mm.  It  is  then  turned 
upwards  at  an  angle  with  the  free  margin  of  the  lid  of  about 
35°,  and  a  flap  about  5  mm.  wide  is  marked  out  with  the  knife 
in  the  usual  crease,  or  fold,  of  the  upper  lid.  A  naiTOw,  sharp, 
licricht  d.  Ophtho.l.  Oesselsch.,  Heidelberg  ]887,  p.  42. 
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and  pointed  scalpel  is  then  thrust  under  the  flap  at  its  base, 
and  carried  towards  its  inner  end,  so  as  to  separate  it  off  with- 
out the  aid  of  forceps,  scissors,  or  any  other  instrument.  The 
margins  of  the  wound  thus  made  are  brought  together  with 
four  or  five  sutures,  and  the  flap  turned  down,  and  secured  in 
the  gaping  intermarginal  incision,  by  means  of  four  or  five 


Fig.  62. 


sutures  between  each  of  its  edges  and  the  corresponding  pal- 
pebral margin.  One  suture  fastens  the  free  end  of  the  flap  in 
the  median  corner  of  the  wound.  The  position  of  the  cicatrix, 
just  in  the  fold  of  the  upper  eyelid,  prevents  its  causing  any 
disfigurement.  "Were  the  case  one  of  partial  trichiasis,  the 
intermarginal  incision  should  extend  a  little  beyond  the  point 
where  the  abnormal  condition  ceases.  If  it  be  the  inner  half 
only  of  the  margin  of  the  lid  which  is  affected,  the  intermar- 
ginal incision  is  prolonged  towards  the  nose,  and  the  flap  so 
formed  that  its  base  lies  over  the  inner  canthus.  The  flap 
heals  in  readily,  and,  although  it  shrinks  somewhat,  secures  a 
wide  intermarginal  portion.  The  same  drawback  in  connection 
with  the  cutaneous  hairs  on  the  transplanted  flap  holds  good 
here,  as  in  Dianoux's  operation. 

Van  Millingen's  Operation  ^  consists  in  splitting  the  eyelid,  as 
in  the  Arlt-Jaesche  operation,  from  end  to  end,  sufiiciently  to 


1  Ophthalmic  Review,  1887,  p.  309. 
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produce  a  gap  (5,  Fig.  63)  3  mm.  in  width  at  the  central  part 
of  the  lid,  and  gradually  becoming  narrower  towards  the 
canthi.  The  gap  is  kept  open  by  sutures  passed  through  folds 
of  skin  on  the  upper  lid  («,  «,  ft),  by  means  of  which  also  the 
lid  is  prevented  from  closing  for  twenty-four  hours  at  the  least. 
As  soon  as  the  bleeding  has  ceased,  a  strip  of  mucous  mem- 
brane of  the  same  length  as  that  of  the  lid,  and  2  to  1\  mm.  in 
breadth,  is  cut  out  with  two  or  three  snips  of  a  curved  scissors, 


Fig.  63. 


from  the  inner  surface  of  the  patient's  under  lip,  and  is  placed 
at  once  into  the  gap  in  the  intermarginal  space.  It  should 
then  be  pressed  into  position  with  a  pledget  of  cotton  wool 
steeped  in  sublimate  solution  (1  in  5000).  Sutures  are  super- 
fluous, and  do  more  harm  than  good.  The  operated  lid  is 
then  covered  over  with  a  flap  of  lint,  on  which  is  spread  a 
thick  layer  of  iodoform  vaseline,  and  on  this  is  placed  a  wad 
of  cotton  wool.  Both  eyes  should  be  bandaged.  The  subli- 
mate lotion  is  used  for  disinfecting  the  eye  and  lip  during, 
before,  and  after  the  operation.  The  bandage  should  be 
renewed  once  in  twenty-four  hours,  and  the  sutures  in  the 
upper  lid  ought  not  to  be  removed  before  the  second  day. 
Van  Millingen  does  not  think  it  advisable  to  transplant 
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small  sti'ips  of  mucous  membrane  if  the  trichiasis  is  partial. 
He  regards  this  condition  as  only  the  commencement  of  com- 
jjlete  trichiasis,  and  therefore  recommends,  even  in  these 
cases,  the  filling  up  of  the  entire  length  of  the  intermarginal 
space  with  a  flap  of  mucous  membrane.  In  cases  of  shortening 
of  the  conjunctival  surface,  in  which  it  has  been  reduced  to 
cm.,  a  strip  of  mucous  membrane  measuring  4  mm.  in  ^Wdth 
at  the  centre  may  be  transplanted. 

The  strip  to  be  transplanted  is  generally  taken  from  the 
angle  of  the  lijD,  and  from  the  line  of  demarcation,  between 
the  dry  and  moist  surfaces  of  the  lip.  A  couple  of  fine 
sutures,  which  serve  to  unite  the  margins  of  the  wound  in  the 
lip,  arrest  the  bleeding  at  once,  and  accelerate  union  of  the 
part,  which  is  generally  completed  in  twenty-foui'  hours. 

The  trans^Dlanted  tissue  here  being  free  from  hairs,  this 
method  is  not  open  to  the  objection  referred  to  in  Dianoux's 
and  in  Vossius's  operations,  while  it  is  equally  effectual  in  per- 
manently providing  a  good  intermarginal  space,  and  in  thus 
relieving  the  condition. 

Entropium,  or  Inversion  of  the  Eyelid  is  due  to  some 
organic  change  in  the  conjunctiva  or  tarsus,  or  to  spasm  of 
the  palpebral  portion  of  the  orbicular  muscle. 

A  large  proportion  of  the  former  class  of  cases  is  the  result 
of  chronic  granular  ophthalmia,  and  is  most  common  in  the 
upper  lid. 

Spastic  entropium  usually  occurs  in  the  under  lid.  It  is 
frequent  in  old  people  (senile  entropium)  from  relaxation  of 
the  skin  of  the  eyelid,  and  is  also  produced  by  the  wearing  of 
a  bandage  after  operations,  etc.,  and  by  oedema  of  the  conjunc- 
tiva in  inflammation  of  that  membrane. 

Treatment.— Ovgawic  entropium,  in  which  the  tarsus  is  not 
distorted,  can,  for  the  most  part,  be  corrected  by  one  of  the 
methods  described  for  trichiasis  and  distichiasis.  But  many 
of  these  cases  are  accompanied  by,  or  rather  are  due  to,  ab- 
normal curvature  with  hypertrophy  of  the  tarsus  of  the  lid. 
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In  all  such  cases  the  operation  must  include  an  attack  on 
the  tarsus  itself,  or  the  result  will  be  abortive.  Indeed,  I  have 
little  doubt  but  that  much  of  the  disappointment  experienced 
in  the  treatment  of  entropiuni  has  been  due  to  imperfect  ap- 
preciation of  this  fact. 

Streatfield's  Opemtion  is  as  follows  : — The  clamp  having  been 
api^lied,  an  incision  is  made  through  the  integument  of  the 
eyelid  parallel  to  its  margin,  2  mm.  distant  from  the  latter, 
and  extending  its  whole  length.  The  muscle  is  dissected  up 
so  as  to  lay  bare  the  tarsus,  and  then  a  wedge-shaped  piece, 
2  mm.  A^nde  and  the  length  of  the  lid,  its  edge  pointing  towards 
the  inner  surface  of  the  lid,  is  excised  from  the  tarsus.  A 
corresponding  portion  of  muscle  and  skin  is  also  removed,  and 
the  wound  left  to  heal  by  granulation.  The  shrinking  of  the 
residting  cicatrix  causes  the  marginal  portion  of  the  tarsus  to 
return  to  its  correct  position. 

Snellen's  Ojieration. — Snellen's  clamp  (very  similar  to  Knapp's, 
which  can  equally  well  be  used)  is  applied.  About  3  mm. 
from  the  margin  of  the  lid,  and  parallel  to  it,  an  incision  is 
made  through  the  skin  alone,  extending  the  whole  length  of 
the  lid.  The  orbicular  muscle  is  exposed  by  dissection  of  the 
skin  upwards  in  order  to  promote  retraction  of  the  latter,  and, 
along  the  edge  of  the  lower  margin  of  the  wound,  a  strij^  of 
about  2  mm.  broad  of  the  orbicular  muscle  is  removed,  and 
the  tarsus  to  the  same  extent  exisosed  to  view.  A  wedge- 
shaped  piece,  corresponding  to  the  exposed  part  of  the  tarsus, 
is  now  excised  from  it  with  a  very  sharp  scalpel  or  Beer's 
cataract  knife,  the  edge  of  the  wedge  pointing  towards  the 
conjunctiva,  which  latter,  however,  is  left  intact.  The  hyper- 
trophy of  the  tarsus,  Avhich  is  always  present,  facilitates  this 
procedure.  A  silk  suture  carrying  a  needle  on  each  end  having 
been  prepared,  one  needle  is  passed  from  within  outAvards 
through  the  band  of  muscle  and  integument  left  at  the  margin 
of  the  lid.  The  second  needle  is  also  passed  from  within  out- 
wards through  the  upper  lip  of  the  tarsal  loss  of  substance, 
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and  then,  from  within  outwards  through  this  same  marginal 
band,  at  a  distance  of  about  4  mm.  from  the  point  of  exit  of 
the  first  needle.  The  ends  of  the  suture  are  now  tied  together, 
a  small  bead  having  first  been  strung  on  each  to  prevent  it 


Fig.  64. 

from  cutting  through  the  skin.  Three  such  sutures  are  em- 
ployed. The  accompanying  woodcuts  (Figs.  64  and  6o)  make 
the  foregoing  description  more  inteUigible. 

Gi-eev!s  Operation}-Aja  incision  is  made  on  the  mner  sui-- 
face  of  the  lid,  in  a  line  parallel  to,  and  about  2  mm.  distant 
from,  the  row  of  openings  of  the  Meibomian  ducts     It  is 
carried  through  the  conjunctiva  and  whole  thick- 
ness of  the  tarsus,  and  should  extend  in  cases 
of  complete  entropion,  from  near  the  inner  to 
the  outer  canthus.   A  strip  of  skin  about  2  mm. 
broad,  and  tapering  to  a  point  at  each  end,  is 
now  excised  from  the  lid,— the  lower  margin 
of  the  strip  being  U  mm.  above  the  line  of  the 
eyelashes.    The  muscle  is  left  intact.    Fine  silk 
sutures  are  applied  in  the  following  manner,  by  aid  of  a 
No  12  glover's  needle  bent  to  an  arc  of  about  a  third  ot  a 
circle     The  needle  is  first  introduced  a  little  to  the  conjunc- 
tival  side  of  the  row  of  eyelashes^and  is  brought  out  ju^ 
1  Trans.  American  Ophthal.  Soc,  vol.  iii.  p.  107. 
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within  the  wound  made  by  the  excision  of  the  strip  of  skin 
(Fig.  66,  A) ;  it  is  then  drawn  through,  inserted  again  in  the 
wound  near  its  upper  margin,  and  passed  deeply  backwards 
and  upwards,  so  as  to  graze  the  front  of  the  tarsus,  and  emerge 
through  the  skin  a  centimetre  or  more  above  its  point  of 
entrance  (Fig.  66,  B).  On  tying  the  two  ends  of  the  thread 
together  the  skin-wound  is  closed,  and  the  loosened  lid-margin 
is  at  the  same  time  everted,  and  brought  into  a  correct  position. 
Thi-ee  sutures  generally  suffice  for  the  accurate  adjustment  of 
the  lid-margin.  In  the  spaces  between  and  beyond  the  sutures 
it  is  often  practicable,  and  advantageous,  to  turn  the  eyelashes 
upwards  against  the  front  of  the  eyelid,  and  fix  them  there 
by  mea,ns  of  collodion.  The  stitches  should  be  removed,  at 
latest,  on  the  day  after  the  operation ;  the  line  of  suture  being 
strengthened  by  collodion,  or,  in  case  the  cilise  are  very  short, 
a  few  short  fibres  of  cotton  are  used  with  the  collodion. 

Berlin's  Operation. — Knapp's  clamp  is  applied.  The  first 
incision  lies  3  mm.  above  the  margin  of  the  lid,  extends  its 
whole  length,  and  divides  it  in  its  entire  thickness,  including 
the  conjunctiva.  The  skin  and  muscle  at  the  upper  edge  of 
the  wound  are  pushed  or  dissected  up,  so  as  to  expose  the 
tarsus.  The  upper  edge  of  the  tarsal  incision  is  now  seized  at 
its  centre  with  a  finely-toothed  forceps,  and  an  oval  piece  with 
the  adherent  conjimctiva,  about  2  to  3  mm.  wide  in  its  widest 
part,  and  in  length  corresponding  with  that  of  the  eyelid,  is 
excised  from  it  with  a  fine  scalpel.  The  wound  is  closed  with 
three  sutures  through  the  skin.  If  it  be  thought  desirable  to 
increase  the  effect,  a  skin-flap  may  be  excised  from  the  lid. 
The  objection  to  this  operation,  that  a  portion  of  the  mucous 
membrane  is  removed,  is  not  of  importance.  Except  for  an 
occasional  granulation  forming  on  the  bulbar  aspect  of  the 
wound,  I  have  found  the  operation  free  from  inconvenience, 
and  its  result  satisfactory  and,  in  most  instances,  perma- 
nent. 

Spastic  Entropium  as  the  result  of  bandaging  usually  dis- 
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appears  when  the  use  of  the  bandage  is  given  up,  or,  if  the 
bandage  must  be  continued  and  the  inverted  lid  cause  irrita- 
tion, an  epidermic  suture  at  the  palpebral  margin  and  fastened 
to  the  cheek  below  will  give  relief. 

Senile  Entropium  is,  of  spastic  kinds,  the  one  which  most 
commonly  demands  operative  interference.  The  methods  in 
general  use  for  it  are  : — 

The  Excision  of  a  Horizontal  Piece  of  Skin,  with  a  portion  of 
the  underlying  orbital  part  of  the  orbicular  muscle,  so  as  to 
o-ive  rise  to  sufl&cient  cicatricial  contraction  to  draw  the  margin 
of  the  lid  outwards. 

The  application  of  Subcutaneous  Sutures  (GaillarcVs  Sutures).— 
The  point  of  a  curved  needle  carrying  a  silk  suture  is  entered 
in  the  centre  of  the  lid  near  its  margin,  passed  deeply  into  the 
orbicular  muscle,  brought  out  at  a  point  some  10  mm.  below, 
and  the  suture  tied  tightly.  Two  more  similar  sutures,  one  on 
either  side  of  the  first  and  about  5  mm.  distant  from  it,  are 
placed,  and  the  resulting  suppuration  with  consequent  cicatrisa- 
tion brings  the  lid  into  its  position. 

Von  Graefe's  Operation.— 3  mm.  from  the  margin  of  the  Ud 

an  incision  is  made,  as  in 
Fig.  67,  through  the  skin, 
and  a  triangular  skin  flap, 
A,  excised.     The  edges, 
B  and  C,  of  the  triangle 
are  dissected  up  a  little, 
and. brought  together  by 
three  points   of  suture, 
while  the  horizontal  in- 
cision is  not  sutiu-ed.  The 
size,  especially  the  width, 
of  the  triangular  flap  to  be 
excised,  is  proportional  to  the  looseness  of  the  skin.  When 
a  very  marked  effect  is  desired,  the  flap  to  be  removed  is  given 
the  shape  as  represented  at  the  right  of  the  figure.    I  have 
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foimd  this  proceeding  extremely  satisfactory,  and  its  result, 
as  a  rule,  permanent. 

All  the  foregoing,  and  other  such  measures,  produce  a  good 
result  at  the  time,  but  are  sometimes  followed  by  recurrence 
of  the  entropion.  Hotz  ^  believes  the  cause  of  this  to  be,  that 
the  cicatrix,  be  it  dermic  or  dermo-muscular,  upon  which  the 
result  depends,  has  no  ])oint  cVappui,  and,  consequently,  while 
it  may  draw  the  eyelid  out,  it  is  just  as  liable  to  draw  the 
skin  of  the  cheek  up,  and  thus  neutralise  its  desired  effect.  He 
proposes  the  following  ingenious  operation  : — 

Hot£s  Operation. — A  horn  spatula  is  inserted  under  the  lid, 
and  then,  at  4  to  6  mm.  below 
horizontal  incision  is  made 
through  the  skin  from  the 
inner  to  the  outer  end  of  the 
lid.  This  incision  is  at  the 
boundary  between  the  palpe- 
bral and  orbital  portions  of 
the  orbicular  muscle,  and  just 
over  the  lower  margin  of  the 
tarsus.  An  assistant  then 
draws  the  upper  edge  (Fig. 
68,  a)  of  the  wound  upwards 
with  a  forceps,  while  the  sur- 
geon draws  the  lower  edge  {b)  downwards,  in  this  way  expos- 
ing and  stretching  the  orbicular  muscle.  A  few  strokes  of  the 
knife  in  the  direction  of  the  incision  are  now  sufficient  to 
separate  the  palpebral  portion  (/)  of  the  muscle  from  the  orbital 
portion  {p),  and  to  lay  bare  the  lower  edge  of  the  tarsus  {t), 
which  has  a  yellowish  tendinous  appearance.  That  part  of  the 
palpebral  portion  of  the  muscle  which  covered  the  lower  edge 
of  the  tarsus,  and  which  was  drawn  up  with  the  palpebral 
edge  of  the  first  incision,  is  now  removed  with  forceps  and 
scissors,  to  the  extent  of  about  2  mm.  in  width,  through  the 

1  Klin.  Monatsbl.  f.  Augenh.,  1880,  p.  149. 
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whole  leng  th  of  the  Hd.    All  such  muscular  fibres  also  which 
may  still  adhere  to  the  lower  third  of  the  tarsus  must  be  care- 
fully cleaned  off,  and  now  the  palpebral  skin  may  be  brought 
into  union  with  the  tarsus.   Four  sutures  are  generally  applied 
about  5  mm.  apart.    The  needle  is  passed  through  the  palpe- 
bral skin,  close  to  the  margin  of  the  wound  (at  a).    The  bare 
tarsal  edge  is  then  seized  in  the  forceps,  the  needle'placed  per- 
pendicularly on  it  (at  cl\  and  carried  through  it  by  a  short 
downward  curve,  until  its  point  appears  (at  c)  below  the  tarsus 
in  the  tarso-orbital  fascia  (/).    The  needle  is  now  passed  out 
through  the  lower  edge  of  the  incision  (at  h),  care  being  taken 
that  none  of  the  fibres  of  the  orbital  portion  of  the  muscle  are 
included  in  the  suture.   Upon  the  suture  being  tightly  closed, 
the  edges  of  the  skin  wound  are  drawn  into  the  tarsus,  and 
become  adherent  to  it.    The  sutures  may  be  removed  about 
the  third  day.    If  the  first  incision  be  placed  too  far  from  the 
margin  of  the  lid,  there  will  be  no  result,  as  the  traction  upon 
the  palpebral  skin  will  be  too  slight.    If  the  incision  be  placed 
too  close  to  the  margin,  the  traction  may  be  so  great  as  to  in- 
terfere with  the  union  of  the  skin  and  tarsus.    In  this  opera- 
tion the  tarsus  affords  the  fulcrum,  which  Hotz  thinks  is 
wanting  in  the  other  methods. 

Ectropium  or  Eversion  of  the  Eyelid.— Of  this  there 
are  two  chief  kinds.    1.  Muscular.    2.  Cicatricial. 

Muscular  Ectropium  may  be  caused  by  oedema  of  the  con- 
junctiva, which  everts  the  edge  of  the  eyelid,  and  this  eversion 
is  increased,  and  encouraged,  by  spasm  of  the  palpebral  portion 
of  the  orbicular  muscle,  so  that  the  name  palpebral  paraphi- 
mosis has  been  given  to  the  condition.  In  the  recent  stage  it 
may  generally  be  remedied  by  a  properly  applied  bandage, 
combined  with  the  suitable  conjunctival  measures.  In  chronic 
cases  Snellen's  sutures  (vide  infra)  may  be  required. 

Muscular  ectropium  is  often  seen  in  old  people,  and  is  then 
given  the  name  of  Senile  Ectropium.  Here  it  is  due  to  atrophy 
of  the  palpebral  portion  of  the  orbicularis,  and  relaxation  of  the 
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skin  of  the  face.  When  these  have  resulted  in  slight  eversion 
of  the  inferior  punctum,  a  flowing  of  tears  is  produced,  caus- 
ing excoriations  of  the  skin  and  edge  of  the  lid,  which  then, 
in  their  turn,  increase  the  tendency  to  ectropium.  If  the 
condition  be  not  extreme  with  secondary  changes  in  the  con- 
junctiva, slitting  up  of  the  canaliculus,  with  the  use  of  a  boracic 
ointment  for  the  lids  and  mild  astringents  for  the  conjunctiva, 
will  give  much  relief.  In  pronounced  cases  a  more  active 
treatment  of  the  conjunctiva,  and  the  performance  of  tarsoraphy, 
the  latter  preceded  by  the  application  of  Snellen's  sutures,  are 
demanded.  Muscular  ectropium  is  also  caused  by  paralysis  of 
the  orbicular  muscle. 

Snellen's  Suhires. — A  silk  ligature  is  threaded  at  either  end 
with  a  needle  of  moderate  size  and  curve.  The  point  of  one 
of  these  needles  is  passed  into  the  most  prominent  point  of 
the  exposed  and  everted  conjunctiva,  and  brought  out  through 
the  skin  2  cm.  below  the  edge  of  the  lower  lid.  The  other 
needle  is  entered  in  the  same  way,  5  mm.  from  the  first,  and 
made  to  take  a  nearly  parallel  course,  the  points  of  exit  on 
the  cheek  being  1  cm.  apart.  Equal  traction  is  applied  to 
each  end  of  the  suture,  while  the  lid  is  assisted  into  its  place 
by  the  finger.  The  suture  is  tied  on  the  cheek ;  a  small  roll 
of  sticking-plaster  having  been  inserted  under  it,  to  protect 
the  skin  from  being  cut.  Two,  or  even  three  such  sutures 
may  be  required. 

Argyll  Robertson's  Operation^  has  been  designed  for  those 
cases  of  ectropion  which  result  from  long-continued  chronic 
inflammation  of  the  conjunctiva  of  the  lower  lid.  He  thinks 
the  difiiculty  in  severe  cases  of  this  kind  depends  upon  the 
abnormal  curvature,  which  is  gradually  acquired  by  the  tarsus. 
The  following  is  his  description  of  the  operation,  from  which 
he  has  obtained  satisfactory  results  : — 

The  materials  required  are — 

1  Edinburgh  Clinical  and  Pathological  Journal,  Dec.  1883  ;  and  Ophthal. 
Rev.,  Feb.  1884. 
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1.  A  piece  of  thin  sheet-lead  about  1  inch  long  and  \  inch 
broad,  rounded  at  its  extremities,  and  with  its  cut  margins 
smoothed.  This  piece  of  lead  must  be  bent  with  the  fingers 
to  a  curvature  corresponding  to  that  of  the  eyeball. 

2.  A  waxed  silk  ligature  about  15  inches  long,  to  either 
extremity  of  which  a  long  moderately  curved  needle  is 
attached. 

3.  A  piece  of  fine  india-rubber  tubing  (the  thickness  of  a 
fine  drainage  tube). 


Fig.  69. 

The  operation  is  performed  by  perforating  the  whole  thick- 
ness of  the  lid  with  one  of  the  needles  at  a  point  (h,  Fig.  69) 
one  line  from  its  ciliary  margin,  and  a  quarter  of  an  inch  to  the 
outer  side  of  the  centre  of  the  lid.  The  needle  ha.dng  been 
drawn  through  (at  a),  is  passed  directly  downwards  over  the 
conjunctival  surface  of  the  lid,  till  it  meets  the  fold  of  conjunc- 
tiva reflected  from  the  lid  on  to  the  globe,  through  which  the 
needle  is  thrust-the  point  being  directed  slightly  forward- 
and  pushed  steadily  downwards  under  the  skin  of  the  cheek, 
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until  a  point  ((Z)  is  reached  about  1  inch  or  \\  inch  below  the 
edge  of  the  lid,  Avhen  the  needle  is  caused  to  emerge,  and  the 
ligature  is  drawn  through.  The  other  needle  is,  in  like  manner, 
thrust  through  the  edge  of  the  lid  at  a  corresjDonding  point  (&') 
a  quarter  of  an  inch  to  the  inner  side  of  the  middle  of  the  lid, 
then  passed  over  the  conjunctival  surface  of  the  lid,  through 
the  oculo-palpebral  fold  of  conjunctiva,  and  downwards  under 
the  skin,  till  the  point  emerges  at  a  spot  (f?')  a  quarter  of  an 
inch  outwards  from  the  point  of  emergence  of  the  first  needle 
(fZ).  The  ligature  is  kept  slack,  or  is  slackened  so  as  to  j)ermit 
of  the  piece  of  lead  being  introduced  under  the  loops  of  the 
ligature  that  pass  over  the  conjunctival  surface  of  the  lid,  and 
of  the  piece  of  india-rubber  tubing  (c)  being  slipped  under  the 
loop  at  the  edge  of  the  lid  (between  h  and  V).  The  free  ends 
of  the  ligature  are  now  drawn  tight,  and  tied  moderately 
tightly  over  a  lower  part  of  the  india-rubber  tube.  The  excess 
of  india-rubber  tube  is  cut  off — about  a  quarter  of  an  inch 
beyond  the  ligature — and  the  operation  is  complete. 

The  result  of  the  procedure  is,  that  the  edge  of  the  lid  is 
made  to  revolve  inwards  over  the  upper  edge  of  the  piece  of 
lead,  while  the  tarsus  is  caused  to  mould  itself  to  the  curve  of 
the  lead,  and  the  eyelid  at  once  occupies  its  normal  position. 
A  certain  amount  of  redness  and  oedema  of  the  lid  follows  the 
operation,  and  suiDpuration  occurs  in  the  track  of  the  ligature ; 
but,  as  the  india-rubber  tube  yields  somewhat  to  the  tension 
on  the  ligature,  the  irritation  resulting  is  moderate,  so  that  the 
apparatus  need  not  be  removed  for  five,  six,  or  seven  days,  by 
which  time  the  tarsus  has  become  pretty  well  fixed  in  its  new 
curvature.  A  slight  relapse  may  occur  when  the  apparatus 
is  removed,  but  this  is  readily  amenable  to  treatment  by 
astringent  applications. 

The  suppuration  occurring  in  the  tracks  of  the  ligature  leads 
to  cicatricial  formation,  which  ajjpears  to  impart  a  degree  of 
rigidity  to  the  lid,  which  helps  to  keep  it  in  its  new  position. 

Cicatricial  Ectropium  is  caused  by  scars  from  wounds  or 
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burns,  or  from  caries  of  the  orbit,  and  can  only  be  cured  by- 
operation. 

Wharton  Jones's  Operation  is  as  follows :— The  cicatrix  is 

circumscribed  by  a  V-shaped 
incision  (Fig.  70),  and  the 
skin  made  thoroughly  mov- 
able in  its  neighbourhood. 
The  edges  of  the  wound  are 
now  brought  together  so  as 
to  form  a  Y  (Fig.  71). 

Arlfs  Oimation,  for  cases 
due  to  caries  of  the  margin  of 
the  orbit.    If  the  cicatrix  be 
situated  at  e  (Fig.  72),  the 
Fig.  70  {de  Wecker).  incisions  at  a  &  and  b  c  are 

made  through  the  skin  and 
muscle,  so  that  an  acute,  or 
at  most  a  right  angle  is 
formed  at  b.  The  margin 
of  the  lid  from  c  to  is 
excised.  The  cicatrix  is 
completely  undermined,  and 
the  triangle  dissected  up 


Fig.  71  {de  Wecker). 

from  b  to  the  margin  of  the  tarsus, 
so  that  the  lid  can  be  readily  put 
into  its  position,  and  the  edge  c  b 
of  the  flap  united  to  d  c.  The 
size  of  the  exposed  surface  on  the 
cheek  can,  according  to  Arlt,  be 
diminished  by  drawing  its  edges  together  after  the  manner 
of  a  hare-lip,  but  possibly  the  transplantation  of  a  piece 


Fio.  72. 
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of  skin  from  the  arm  to  fill  the  gap  might  be  a  better 
plan. 

The  foregoing,  and  similar  ojDerations  are  difiicult,  or  im- 
possible, in  many  cases,  where  there  has  been  great  destruction 
of  the  skin  of  the  eyelids  and  surrounding  parts  by  burns, 
ulcers,  etc.,  and,  at  best,  the  deformity  is  liable  to  recur. 
Transplantation  of  skin  from  distant  parts  is  in  these  cases  a 
more  promising  proceeding.  A  description  of  the  method  is 
given  in  the  following  paragraph. 

The  Formation  of  an  Eyelid. — One  or  both  eyelids  may 
be  destroyed  by  a  bum,  Iujdus,  etc.,  and  the  consequent  ex- 
posure of  the  eye  is  liable  to  produce  ulceration  of  the  cornea. 
It  is  then  necessary  to  provide  a  covering  for  the  eye.  Many 
ingenious  plastic  operations  have  been  proposed  for  this  pur- 
pose, but  they  all  have  the  disadvantage  of  leaving  disfiguring 
scars  in  the  forehead  or  cheek,  while,  if  they  fail,  they  hardly 
can  be  repeated ;  and,  finally,  there  are  many  cases  in  which, 
owing  to  destruction  of  the  surrounding  skin,  these  procedures 
are  quite  inapplicable.  On  the  other  hand,  the  formation  of 
an  eyelid  by  a  dermic  graft  or  transplantation  of  skin  without 
pedicle  from  a  distant  part,  is  free  from  all  of  these  disadvan- 
tages, and  will,  probably,  take  the  place  of  those  complicated 
operations  which  I  need  not  here  describe. 

It  may  be  pointed  out,  that  Eeverdin's  original  method  of 
skin  grafting  is  an  admirable  means  whereby  the  luxuriant 
granulating  surfaces  produced  by  a  burn  may  be  prevented 
from  turning  into  great  contracting  cicatrices,  drawing  the 
neighbouring  parts  out  of  position. 

De  Wecker' s  Method  of  Ch-afting} — If  both  eyelids  be  supposed 
to  be  destroyed,  the  margins  of  the  skin  around  the  orbit  are 
revivified,  and  a  band  of  skin,  etc.,  from  to  2  cm.  wide  is 
formed  all  round  by  two  curved  incisions  which  unite  at  the 
temple.  This  band  is  made  sufficiently  free  to  admit  of  a  ready 
coaptation  of  its  revivified  margins,  which  are  united  by  a 

^  Chirurgie  Oculaire,  p.  389. 
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series  of  metallic  sutui^es.  The  raw  surfaces  are  then  com- 
pletely covered  with  a  mosaic  of  cutaneous  morsels,  from  \\ 
to  2  cm.  square,  each  one  most  carefully  stretched,  and  brought 
into  accurate  contact  with  the  underlying  surface  by  aid  of  a 
blunt  probe.  The  whole  is  covered  with  goldbeater's  skin,  on 
which  again  is  laid  a  boracic  dressing.  In  forty-eight  hours 
those  grafts  which  have  become  adherent  present  a  pinkish 
hue,  those  which  do  not  adhere  become  pale  and  necrosed. 
If  necessary,  a  few  fresh  grafts  can  be  applied  later  on  to  the 
granulating  surface,  where  some  of  the  first  grafts  may  not 
have  become  adherent.  De  Wecker  claims  for  this  method  the 
advantage,  that  these  many  small  grafts  accommodate  them- 
selves better  to  the  various  irregularities  of  the  surface,  than 
does  one  large  flap  covering  the  whole.  The  patient's  forearm  is 
the  most  convenient  place  from  which  to  take  the  required  skin. 

The  grafts  must  be  quite  free  from  subcutaneous  connective 
and  adipose  tissue,  and  every  possible  antiseptic  precaution 
should  be  adopted. 

UJ(yrt,  Wolfe,  and  others  employ  flaps  of  12  cm.  and  more, 
which  they  graft  in  globo  on  the  raw  surface.  The  flap  to  be 
grafted,  is  laid  with  its  epidfirmic  surface  down,  on  a  warm 
IDlate,  and  all  fat  and  connective  tissue  are  then  carefully  re- 
moved with  a  scissors  on  the  flat.  Then,  after  all  bleeding 
has  ceased,  the  flap  is  laid  on  the  defect,  and  secured  by  sutui-es 
to  its  margins.  A  few  slight  folds  in  the  applied  graft  are  of 
no  consequence,  but  any  tension  is  bad,  and  it  should  be  re- 
membered, in  preparing  the  graft,  that  it  shrinks  to  two-thirds 
or  one-half  its  size  after  removal  from  the  arm  or  elsewhere, 
and  must  therefore  be  made  one-third  larger  than  the  defect 
to  be  covered.  The  dressing  is  the  same  as  in  de  Wecker's 
method,  and  antiseptic  precautions  are  equally  necessary,  but 
all  irritating  dressings,  such  as  carbolic  acid,  must  be  avoided. 
The  bandage  is  not  changed  for  four  or  five  days,  and  then 
half  the  sutures  are  removed,  and  the  remainder  two  days  later. 
The  epidermis  of  the  graft  almost  always  comes  away. 
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The  flap  sometimes  becomes  separated  from  the  woimded 
surface  by  oozing  of  blood  or  serum  from  the  wound,  and 
then  sloughs.  To  prevent  this,  Wickerkiewicz  has  employed 
secondai'y  transplantation  with  satisfactory  results.  The  flap 
is  dissected  off'  and  applied  to  the  wounded  surface,  from  two 
to  five  days  after  the  latter  has  been  prepared.  During  the 
interval  the  wounded  surface  has  been  protected  with  moist 
antiseptic  dressings.  He  states  that  union  by  first  intention 
occurs  readily  by  this  method.^ 

In  these  methods  it  is  most  important  to  preserve  and  utilise 
any  part  of  the  eyelid  which  remains,  especially  its  ciliary 
border  with  the  eyelashes. 

Injuries  of  the  Eyelids. — Incised  wounds  of  various 
kinds  may  occur  without  injury  to  the  eyeball,  or  in  conjunc- 
tion with  the  latter.  Some  cases  of  severe  tear  of  the  eyelid 
by  the  forcei^s  during  birth  are  on  record. 

Ecchymosis  of  the  eyelids  from  blows,  commonly  known  as 
"Black  Eye,"  never  gives  rise  to  further  complication.  It 
requires  some  fourteen  days  or  more,  according  to  the  quantity 
of  blood  extravasated,  before  the  eye  recovers  its  normal  ap- 
pearance. Immediately  after  the  blow,  and  for  some  twenty- 
four  hours,  iced  compresses,  moistened  with  the  following  lotion, 
are  of  use  to  prevent  or  subdue  swelling,  and  to  assist  in 
diminution  of  the  disfigurement.  R.  Tinct.  Arnicge  3iv,  Liq. 
Ammon.  Acet.  gi,  Aq.  destill.  ad  §viii.  At  a  later  period  no 
application  can  be  of  much  benefit. 

Epicauthus  is  a  congenital  deformity,  usually  binocular, 
which,  in  the  most  jDronounced  cases,  consists  in  partial  par- 
alysis of  the  levator  j)alpebr3e  and  of  the  rectus  sujjerior,  narrow 
palpebral  fissure,  and  a  fold  of  integument  at  the  inner  canthus 
concealing  the  caruncle  from  view,  and  giving  the  ajopearance 
of  great  breadth  to  the  bridge  of  the  nose.  The  term  is  also 
used  for  cases  in  which  the  integumental  fold  at  the  inner 
canthus  is  the  only  abnormal  condition,  and  this  deformity 
^  Centralbl.f.  AugenUk.  p.  279,  1886. 
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can  be  somewhat  diminished  by  the  removal  of  an  oval  piece 
of  skin  from  the  bridge  of  the  nose,  its  long  axis  vertical,  and 
its  width  varying  according  to  the  effect  required.  The 
margins  of  the  wound  being  brought  together,  the  abnormal 
folds  are  diminished  in  width. 

Congenital  Coloboma  of  the  upper  lid,  and  even  congenital 
absence  of  the  eyelids,  have  been  occasionally  observed. 


CHAPTER  VII. 


DISEASES  OF  THE  LACRYMAL  APPARATUS. 

Malposition  of  the  Punctum  Lacrjonale.^ — Inversion  of 
the  punctum  accompanies  entropium  of  the  lower  eyelid,  while 
eversion  of  it  is  present  -with  ectropium  of  the  lid.  A  slight 
eversion,  quite  sufficient  to  cause  tearing,  may  exist  without 
any  marked  ectropium  of  the  lid,  and  it  is  these  cases  which 
more  properly  belong  to  this  chapter.  They  are  the  result 
generally  of  some  chronic,  although  it  may  be  slight,  skin 
affection  of  the  lower  lid,  which  draws  the  inner  end  of  the 
latter  a  little  away  from  the  eyeball. 

The  prominent  symptom  of  this,  and  of  all  the  following 
lacrymal  affections,  is  a  flowing  of  tears  over  the  cheek.  The 
usual  term  for  this  symptom  is  Ejjiphora,  although  Stillicidium 
lacrymarum  is  undoubtedly  the  more  correct  one. 

Stenosis,  and  Complete  Occlusion  of  the  Punctum 
Lacrymale. — Either  of  these  conditions  may  result  from  con- 
junctivitis or  from  marginal  blepharitis,  although  they  may 
not  appear  for  a  length  of  time  after  those  affections  have 
passed  away.  In  stenosis,  the  size  of  the  punctum  may  be- 
come so  extremely  minute,  that  even  the  normal  flow  of  tears 
is  too  great  to  make  its  way  through  it.  Comjilete  occlusion 
is,  probably,  only  a  more  advanced  stage  of  stenosis. 

The  Treatment,  in  cases  of  eversion  of  the  punctum  as  well 
as  in  stenosis  and  in  comi^lete  occlusion,  is  similar,  namely, 

^  In  this  chapter,  and  elsewhere  in  the  book,  the  terms  "punctum  lacry- 
male "  and  "  canaliculus  "  refer  to  tlie  inferior  passage,  unless  it  be  otherwise 
expressly  stated. 


DISEASES  OF  THE  EYE. 


[chap,  vii. 


the  opening  up  of  the  punctum  and  its  conversion  into  a  sHt. 
This  is  done  with  a  Weber's  knife  (Fig.  73),  the  probe- 
I     point  of  which  is  passed  into  the  punctum  in  cases  of 
eversion,  forced  into  the  small  opening  in  cases  of 
stenosis,  or  forced  through  the  usually  thin  covering 
of  the  punctum  in  cases  of  occlusion.    In  doing  this, 
the  lower  lid  should  be  stretched  tightly  by  a  finger 
of  the  surgeon's  left  hand  placed  near  the  external 
canthus.     The  edge  of  the  knife  being  now  directed 
towards  the  eyeball,  the  instrument  is  pushed  on  a 
little  into  the  canaliculus,  until  2  mm.  of  the  latter 
have  been  opened  uja,  and  it  is  then  withdrawn.  If 
the  edge  of  the  knife  be  directed  outwards  in  this  pro- 
ceeding, the  incision  comes  to  lie  on  the  outer  edge  of 
the  intermarginal  portion  of  the  lid,  and  not  in  contact 
with  the  eyeball;  consequently,  the  tears  are  not 
carried  away,  and  the  disfigurement  produced  is  con- 
siderable.   A  slitting  up  of  the  whole,  or  the  greater 
part,  of  the  canaliculus  in  these  cases  is  unnecessary, 
and  interferes  with  the  ^jhysiological  action  of  the 
tear  passage.    For  two  or  three  days  after  the  little 
operation,  it  is  necessary  to  pass  a  probe  along  the 
portion  of  the  canaliculus  which  has  been  slit  up,  to 
prevent  union  taking  place. 

Obstruction  of  the  Canaliculus.— The  canali- 
culus may  be  diminished  in  its  calibre,  or  entirely 
closed,  by  contraction,  the  result  of  inflammation  which 
had  extended  to  it  from  the  conjunctival  sac.  .  It  is 
not  possible  to  diagnose  the  presence  of  either  of  these 
conditions,  which  may  be  associated  with  stenosis  or 
occlusion  of  the  punctum  lacrymale,  except  by  the 
introduction  of  a  very  fine  probe  into  the  canaliculus. 
The  passage  may  also  be  obstructed  by  an  eyelash,  a 
Fio'ts.  clialky  deposit,  or  a  mass  of  leptothrix. 

r?-eft<me?ii!.— Where  there  is  merely  diminution  in  the  calibre 
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of  the  passage,  the  introduction  of  probes,  increasing  in  size, 
is  frequently  sufficient  to  effect  a  cure.  Dilatoi's,  on  the  same 
principle  as  Holt's  instrument  for  the  dilatation  of  urethral 
strictures,  have  been  employed.  If  dilatation  fail,  recourse 
must  be  had  to  slitting  up  the  canaliculus,  but  if  it  can  jjossibly 
be  avoided — that  is,  if  a  less  extended  opening  will  ansAver — 
the  passage  should  not  be  slit  ujj  in  its  entire  length.  At  least 
3  mm.  of  its  median  end  ought  to  be  left  intact,  as  otherwise 
regurgitation  of  tears  from  the  lacrymal  sac  is  liable  to  trouble 
the  patient  afterwards.  If  the  canaliculus  be  comj^letely  closed 
by  adhesions,  so  that  a  fine  probe  cannot  be  pushed  through  it, 
it  becomes  necessary  to  rip  it  up  with  the  point  of  any  small 
knife,  ■  following  the  known  course  of  the  passage  from  the 
outside.  If  the  canaliculus  be  closed  as  far  as  its  opening  into 
the  sac,  or  if  only  at  that  jjoint,  the  obstruction  must  be  pierced 
with  the  point  of  a  fine  knife.  A  great  difficulty  in  all  these 
cases  is  to  keep  the  passage  patent,  when  once  formed.  A 
plan  which  affords  tolerable  certainty  of  this,  is  the  frequent 
passage  of  probes  into  the  sac,  until  the  tendency  to  closure 
seems  to  have  ceased ;  but,  even  under  favourable  conditions, 
recurrences  of  the  closure  are  apt  to  occur.  In  order  to  cure 
this  condition,  and  in  the  hopes  of  doing  so  permanently.  Dr. 
W.  E.  Steavenson  and  Mr.  AValter  Jessop  ^  have  employed 
electrolysis,  which  they  apply  to  the  canaliculus  by  means  of 
a  ijlatinum  probe  fitted  in  a  handle,  and  connected  with  the 
negative  pole  of  a  Stohrer's  battery.  A  flat  electrode  connected 
with  the  positive  pole  is  placed  on  the  back  of  the  neck.  A 
current  of  two  to  four  milliamperes  is  suflQcient,  and  the  opera- 
tion lasts  thirty  seconds.  By  this  procedure  the  canaliculus 
is  rendered  wide  enough,  but  time  has  yet  to  show  whether 
recurrence  of  the  stricture  is  less  frequent  than  after  treat- 
ment by  other  methods. 

Chronic  Dacruocystitis,  or  Blennorrhcea  of  the  Lacry- 
mal  Sac  is  caused  by  extension  of  inflammation  from  the 
'  Brit.  Med.  Journal,  24th  Dec.  1887. 
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mucous  membrane  of  the  nose,  or  from  the  conjunctiva,  and 
is  very  frequently  accompanied  by  blennorrhoea  or  stricture  of 
the  nasal  duct,  either  of  which  conditions  tend  to  aggravate 
the  affection  by  causing  retention  of  its  secretions  in  the  sac. 
Indeed,  stricture  of  the  nasal  duct  is  probably  a  direct  cause 
of  dacruocystitis  in  a  large  number  of  cases.     A  mucous 
(mucocele)  or  mucopurulent  discharge  collecting  in  the  sac 
gives  rise  to  a  swelling  at  its  position  near  the  inner  canthus. 
This  discharge  frequently  wells  out  through  the  puncta,  or 
may  be  made  to  do  so  by  pressure  on  the  tumour,  and  its  fre- 
quent presence  in  the  conjunctival  sac  sets  up  conjunctivitis 

and  blepharitis. 

Spontaneous  cure  of  a  dacruocystitis  is  possible,  so  long  as 
the  walls  of  the  sac  are  not  greatly  distended,  but  once  this  has 
taken  place,  surgical  interference  alone  can  relieve  the  affection. 

Treatmeni-Ajiy  existing  conjunctivitis,  or  nasal  catarrh, 
should  be  treated.    It  is  important  to  ascertain  whether  there 
be  a  stricture  of  the  nasal  duct,  and  for  this  purpose  water 
should  be  injected  by  means  of  an  Anel's  syringe  through  the 
canaliculus  into  the  duct.     If  the  fluid  make  its  way  freely 
into  the  nose  or  pharynx,  it  may  be  taken  for  granted  that 
the  nasal  duct  is  not  obstructed;  but  if,  instead  of  passing 
through,  or  at  least  only  under  high  pressure,  it  distends  the 
lacrymal  tumour  to  a  greater  size,  a  stricture  may  be  assumed. 
If  there  be  no  stricture,  the  treatment  consists  m  the  very 
frequent  pressing  out  of  the  contents  of  the  sac  by  the  patient, 
so  that  no  distension  of  it  may  occm',  and  in  this  manoeuwe 
he  should  endeavour  to  cause  the  discharge  to  pass  down  the 
nose  rather  than  into  the  eye ;  while  the  surgeon,  ha^ang,  i 
necessary,  dilated  the  canaliculus,  injects  astrmgent  solutioiis 
(sulphate  of  zinc,  nitrate  of  silver,  alum,  sulphate  of  copper) 
into  the  sac  daily,  to  relieve  the  catarrh. 

The  caustic  treatment,  recommended  farther  on  for  acute 
dacruocystitis,  is  often  of  the  greatest  benefit  in  these  chrome 


cases. 
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If  stricture  of  the  nasal  duct  be  present,  it  must  be  relieved, 
or  all  other  measures  will  prove  futile. 

Acute  Dacruocystitis. — Acute  inflammation  of  the  lacry- 
mal  sac  most  usually  comes  on,  when  chronic  dacruocystitis  is 
already  present.  Caries  of  the  nasal  bones  may  cause  it,  and  it 
occurs  idiopathically,  probably  as  the  result  of  exposure  to  cold. 

The  region  of  the  lacrymal  sac  and  the  surrounding  integu- 
ment become  swollen,  tense,  and  red,  and  these  conditions  often 
spread  to  the  lids,  giving  an  appearance  which  may  be  readily 
mistaken  for  erysipelas ;  but  the  history  of  the  case,  showing 
the  previous  existence  of  lacrymal  obstruction,  etc.,  will  assist 
the  diagnosis.  Gradually  the  region  corresponding  to  the 
lacrymal  sac  becomes  the  most  prominent  one  of  the  swelling, 
and  the  abscess  pointing  there,  opens.  When  the  pus  has  been 
discharged  the  inflammation  subsides,  and  the  opening  through 
the  skin  may  either  close,  the  parts  resuming  their  normal 
functions,  or  the  opening  may  remain  as  a  permanent  fistula. 

Treatment. — In  the  early  stages  poultices  and  purgatives 
should  be  employed.  As  soon  as  palpation  of  the  sac  indicates 
the  presence  of  pus,  it  must  be  evacuated.  This  can  be  efiected, 
either  through  the  canaliculus  by  opening  it  up  to  its  entrance 
into  the  sac,  or  by  an  incision  through  the  integument  over 
the  sac.  The  latter  is  the  method  I  prefer,  as  it  admits  of  free 
access  to  the  interior  of  the  sac.  The  day  afterwards  the  walls 
of  the  sac  are  to  be  freely  touched  with  solid  mitigated  nitrate 
of  silver  ;  or,  a  plug  of  cotton  wool  soaked  in  a  strong  solution 
of  nitrate  of  silver  may  be  inserted  into  its  cavity,  and  left 
there  for  some  hours ;  or,  various  astringent  solutions  may  be 
injected  into  the  sac.  The  aim  of  the  treatment,  whatever  it 
may  be,  is  to  secure  a  rapid  return  of  the  mucous  membrane  to 
its  normal  condition.  If  stricture  of  the  nasal  duct  be  present 
it  must  be  treated  pari  passu.  By  these  means  the  discharge 
from  the  sac  is  arrested,  and  the  external  opening  closes  up. 

If  a  fistula  should  form,  it  may  be  induced  to  close,  in  many 
cases,  by  simply  freeing  an  existing  stricture  of  the  nasal 
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duct.  Or,  it  may  be  necessary  to  pare  its  edges,  and  bring 
them  together  by  sutures.  Or,  especially  if  there  be  a  long 
fistulous  passage,  the  galvano-cautery,  in  the  form  of  a  platinum 
wire,  may  be  applied  with  advantage. 

Obliteration  of  the  sac  may  have  to  be  brought  about  in 
some  very  chronic  cases,  where  repeated  attacks  of  acute 
inflammation  and  fistula  occur,  or  where  there  is  constant  dis- 
charge and  disease  of  bone,  and  when  all  other  methods  have 
failed  to  relieve  the  patient.  This  can  best  be  effected  by  the 
application  of  a  galvano-cautery  to  the  lining  membrane  of  thesac. 

Stricture  of  the  Nasal  Duct  is  usually  the  result  of 
sweUing  of  its  mucous  membrane  in  catarrhal  attacks,  or  of 
membraneous  or  cicatricial  contraction  resulting  from  long  con- 
tinued catarrh.  It  also  occurs  in  consequence  of  disease  of  the 
bones  of  the  nose,  e.g.  in  syphilis,  acquired  or  congenital,  and 
from  blows  which  fracture  the  bridge  of  the  nose. 

Treatment— Bonj  stricture  may  be  regarded  as  incurable. 
Membraneous  or  cicatricial  stricture  is  best  treated  by  means 
of  probes,  in  the  manner  proposed  by  Sir  WilHam  Bowman.^ 
The  inferior  canaliculus  is  slit  up  to  a  slight  extent  so  as  to 
admit  the  point  of  one  of  Bowman's  smallest  probes,  which  is 
given  a  curve  to  suit  that  of  the  nasal  duct.    With  the  fingers 
of  the  left  hand  the  surgeon  stretches  the  lower  lid,  and  enter- 
ing the  probe  into  the  canaliculus  pushes  it  gently  along  its 
floor  until  the  point  reaches  the  lacrymal  bone  formmg  the 
posterior  wall  of  the  sac.    The  point  being  kept  pressed  agamst 
this  bone,  the  direction  of  the  probe  is  now  altered  by  <iarrying 
it  upwards  towards  the  bridge  of  the  nose,  until  it  has  arrived 
in  the  prolonged  axis  of  the  nasal  duct,  down  which  it  is  then 
pushed  with  a  slow  and  gentle  motion.    Any  obstacles  met 
with  on  the  way  are  overcome,  if  possible,  by  an  increase  of 
the  pressure  J  but  if,  at  any  part  of  the  proceeding,  much 
difficulty  be  encountered,  rather  than  that  any  violence  be  used, 
all  further  manipulation  should  be  postponed  to  another_day; 
1  Ophthal.  Hosp.  Rep.,  October  1857. 
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and  it  will  often  be  found  that  at  the  second  or  third  visit  the 
probe  is  passed  with  comparative  ease.  Thicker  probes  are 
gradually  introduced,  until  the  largest  size  has  been  reached. 

Otto  Becker  uses  very  fine  probes,  which  he  passes  by  the 
upper  canaliculus.  Weber's  probes  are  conical,  and  of  veiy 
large  calibre  at  their  thickest  part.  Their  inventor  passes  them 
by  the  superior  canaliculus,  but  many  other  surgeons  jjass  them 
by  the  lower.  I  do  not  employ  these  probes,  because,  when 
passed  into  the  nasal  duct,  their  thickest  part,  which  is  3  to  4 
mm.  in  diameter,  corresponds  with  the  upper  end  of  the  duct, 
which  is  its  narrowest  part,  being  only  3  mm.  in  diameter; 
consequently,  the  probe  becomes  more  or  less  impacted  at  this 
place  at  each  operation,  and  is  apt  ultimately  to  give  rise  there 
to  hypertrophy  of  the  jieriosteum,  and  finally  to  stricture,  so 
that  while  the  immediate  effect  of  their  use  is  good,  the  ultimate 
result  is  often  the  opposite.  When  used  by  the  inferior  canal- 
iculus their  size  makes  it  necessary  to  slit  that  passage  in  its 
entire  length,  and  the  entrance  of  the  passage  into  the  sac 
must  be  enormously  dilated  by  so  large  an  instrument,  both  of 
which  circumstances  are  most  undesirable. 

To  prevent  closure  of  the  duct  when  once  made  free,  Dr. 
Arthur  Benson  (Dublin)  advocates  ^  the  use  of  leaden  styles, 
removable  by  the  jDatient.  He  first  divides  the  canaliculus, 
by  preference  the  upper  one,  and  dilates  the  stricture  with 
probes  in  the  ordinary  way,  and  then  introduces  into  the  duct 
a  piece  of  leaden  wire  1  -5  mm.  to  2  mm.  in  diameter,  cut  to  length, 
and  smoothed  off  at  the  ends.  The  upper  end  is  curved  so  as 
to  lie  out  on  the  cheek.  This  style  is  at  first  removed  daily 
and  the  duct  syringed,  till  any  inflammation  and  discharge 
may  have  almost  ceased.  The  intervals  are  then  increased, 
and,  as  soon  as  practicable,  the  patient  is  taught  to  remove 
the  style  and  to  replace  it  himself.  When  he  is  able  to  do 
this  easily,  he  is  directed  to  leave  the  style  out  for  some  hours 
each  day,  and  finally  to  wear  it  only  at  night. 

^  Meetings  Brit.  Med.  Association,  1886  and  1887. 
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Stilling  ^  has  proposed  an  operation,  which  he  calls  strictur- 
otomy,  for  the  cure  of  membraneous  obstructions  in  the  duct. 
Having  slit  up  the  canaliculus,  and  ascertained  with  a  probe 
the  position  of  the  stricture,  Stilling  passes  his  knife,  with  the 
cutting  edge  directed  forwards,  down  the  duct  and  through  the 
stricture;  he  then  withdraws  it  a  little,  turns  the  edge  in 
another  direction,  and  pushes  it  again  through  the  stricture, 
and  performs  this  manoeuvre  a  third  time  before  removing  the 
knife.  On  subsequent  days  large  probes  are  passed.  This 
method  has  never  gained  much  popularity. 

Dacruoadenitis,  or  Inflammation  of  the  Lacrymal 
Gland  occurs  both  in  an  acute  and  chronic  form,  but  is  extremely 
rare  in  either.  I  have  seen  one  case  of  acute  purulent  dacruoa- 
denitis, but  no  instance  of  the  chronic  affection.  Swelling  and 
hypereemia  over  the  gland  and  of  the  whole  lid,  with  chemosis 
of  the  conjunctiva,  and  much  local  pain  increased  on  pressure, 
are  the  most  marked  symptoms  of  acute  dacruoadenitis.  ^  men 
suppuration  has  taken  place,  the  abscess  may  open  into  the 
conjunctiva,  as  it  did  in  my  patient,  or  through  the  skin.  In 
the  latter  case  it  is  liable  to  leave  a  fistula  behind  it,  and  indeed 
the  chronic  form  may  also,  it  is  said,  lead  to  fistula. 

Treatment  in  the  early  stages  consists  in  poultices  and  purga- 
tives. When  pus  has  formed,  the  abscess  may  be  opened 
through  the  skin,  or  from  the  conjunctiva. 

Hypertrophy  of  the  Lacrymal  Gland  is  also  of  rare 
occurrence.  It  may  attain  such  dimensions  as  to  push  the 
eyeball  out  of  its  position.     It  can  only  be  dealt  with  by 

Extirpation  of  the  Lacrymal  Gland.— Thi^  operation  has  also 
been  employed  for  cases,  in  which  no  other  method  reheved 
persistent  epiphora.  It  is  performed  by  making  an  mcision 
through  the  integument  under  the  outer  third  of  the  orbital 
margin,  the  fascia  under  this  is  dissected  up,  the  gland  drawn 
out  with  a  hook,  and  dissected  out  with  a  scalpel. 

1  Heilung  der  Verengerung  der  Thriinemoege.    Cassel,  1868. 
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Pannus  is  treated  of  in  connection  with  Granular  Oijhthalmia 
(chap,  iv.),  which  is  its  most  usual  cause,  and  phlyctenular 
corneitis  is  to  be  found  under  the  head  of  Phlyctenular  Oph- 
thalmia (chap.  V.) 

Simple  Ulcer. — This  may  result  from  a  slight  trauma, 
from  the  bursting  of  a  phlyctenula,  or  from  any  other  circum- 
scribed superficial  inflammation.  It  presents  the  appearance 
of  a  minute  depression  with  a  grey  floor  on  the  surface  of  the 
cornea.  There  is  pericorneal  vascularity,  especially  at  that 
part  of  the  corneal  margin  nearest  to  which  the  ulcer  is  situ- 
ated, the  pupil  is  apt  to  be  contracted,  although  iritis  is  not 
present,  and  there  is  a  good  deal  of  pain,  lacrymation,  and 
photophobia. 

Treatment  and  Prognosis. — The  eye  is  to  be  bandaged,  warm 
fomentations  applied  several  times  a  day,  and  a  drop  of  solu- 
tion of  atropine  instilled  night  and  morning.  Cure,  with 
slight  opacity  remaining,  comes  about  in  a  week  or  ten  days. 

Deep  Ulcer, — In  this  there  is  much  opacity  of  the  floor 
of  the  ulcer,  and  of  the  corneal  tissue  immediately  around.  It 
is  caused  by  purulent  deposit,  or  infiltration.  Hypopyon  is 
often  present,  and  a  tendency  to  iritis  and  iridocyclitis  exists. 
The  pain  is  usually  very  severe,  violent  frontal  neuralgia  being 
a  common  symptom.  The  ulcer  is  generally  round,  but  it  may 
assume  any  shape,  and  may  be  situated  in  any  part  of  the 
cornea.  Its  course  may  be  slow  or  rapid.  It  has  no  great 
tendency  to  spread  over  the  surface  of  the  cornea,  but  has  a 
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very  decided  tendency  to  perforate  through  it.  As  the  ulcer 
does  not  generally  attain  wide  dimensions,  the  perforation  it 
produces  is  small,  and  gives  rise  to  a  small  adherent  leucoma, 
rather  than  to  a  staphyloma. 

6Wes.— Abscess.  Purulent  conjunctivitis.  Lodgment  of 
foreign  bodies,  and  other  injuries  of  the  cornea.  The  deep 
ulcer  may  also  come  on  without  any  assignable  cause. 

Treatment— li  the  ulcer  be  due  to  a  conjunctival  process, 
the  latter  should  be  actively  treated,  and  only  such  remedies 
employed  directly  for  the  ulcer  as  will  not  act  injuriously  upon 
the  conjunctiva.  If  the  cause  be  other  than  conjunctival,  a 
pressure  bandage  to  give  support  to  the  ulcer  is  important, 
and  periodical  warm  fomentations  are  most  beneficial  Atro- 
pine should  be  instilled  several  times  daily.  Eserine  has  been 
much  employed  of  late  years,  as  aiding  in  reduction  of  the 
intraocular  tension,  and  as  promoting  the  absoriDtion  of 
hypopyon;  but  I  am  strongly  opposed  to  its  use,  believing 
that  the  tendency  to  iritis  is  increased  by  it.  Antiseptic 
applications  too,  such  as  boracic  acid,  or  iodoform  in  powder 
or  ointments,  and  salicylic  acid,  or  corrosive  sublimate  in  solu- 
tion, are  useful. 

Paracentesis  of  the  anterior  chamber  through  the  floor  of 
the  ulcer  is  a  proceeding  always  followed  by  improvement  in 
the  condition  of  the  eye,  and  deserves  a  more  routine  applica- 
tion in  these  cases  than  is  at  present  accorded  to  it;  the  more 
so,  as  the  valuable  little  operation  is  simple,  and  dangerless. 
But  there  are,  I  think,  two  imperative  indications,  two  golden 
rules,  for  its  use,  namely  :-(l)  If  there  be  great  pain.  Very 
shortly  after  the  operation,  which  for  the  moment  increases 
the  neuralgia,  the  patient  experiences  the  greatest  relief,  and 
passes  the  first  good  night  after  many  wakeful  ones.  (2)  If 
perforation  seem  to  be  imminent.  This  may  often  be  recog- 
nised by  a  bulging  forwards  of  the  thin  floor  of  the  ulcer,  but 
sometimes  it  is  not  easily  foreseen,  and  if  there  be  any  doubt 
on  the  point,  paracentesis  should  be  performed.    It  is  important 
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to  forestall  spontaneous  perforation  of  the  ulcer  by  this  pro- 
ceeding, because  the  opening  made  by  the  latter  being  linear 
it  heals  easily,  and  leaves  but  a  slight  scar  -without  anterior 
synechia ;  while  the  natural  oiDening  would  be  a  complete  loss 
of  substance,  and  therefore  the  more  readily  involve  adhesion 
of  the  iris  in  the  resulting  comparatively  extensive  cicatrix. 

Paracentesis  of  the  Anterior  Chamber  is  best  performed  by 
means  of  a  paracentesis  needle  (Fig.  7 4),  which  is  a  somewhat 
shovel -shaped  instrument,  with  a  shoulder  or  stop.    If  A 
this  be  not  at  hand,  a  small  iridectomy  knife,  or  a  broad 
needle,  will  answer  the  purpose.  The  eye,  having  been 
cocainised,  a  spring  lid  speculum  is  inserted,  the  eye  fixed 
■ivith  a  fixation  forceps,  and  the  point  of  the  paracentesis 
needle  apjilied  to  the  floor  of  the  ulcer,  in  such  a  way  J 
that  the  plane  of  the  little  blade  may  be  at  an  angle  of  I 
about  45°  with  that  of  the  floor  of  the  ulcer.    The  point 
is  pushed  gently  through  the  floor,  and  the  plane  of  the 
blade  is  then  immediately  changed,  so  that,  as  the  instru- 
ment is  being  advanced  up  to  the  shoulder,  it  may  be 
almost  in  contact  with  the  jjosterior  surface  of  the  cornea. 
The  withdrawal  of  the  instrument  should  be  effected 
with  extreme  slowness,  in  order  that  the  aqueous  humour 
may  flow  off'  gradually,  and  not  with  a  rush.    If  these 
precautions  be  taken  there  need  be  no  danger  of  injuring 
the  crystalline  lens,  of  causing  intraocular  hsemorrhage, 
or  of  having  prolapse  of  the  iris  in  the  incision.    If  the 
latter  should  occur  it  can  usually  be  rejiosed  with  the 
spatula.   It  may  happen,  that,  when  the  needle  has  been 
quite  withdrawn,  a  considerable  portion  of  the  aqueous 
humour  may  still  remain  in  the  anterior  chamber,  unable 
to  escape  owing  to  the  valve-like  closure  of  the  wound. 
It  should  be  evacuated  by  making  the  wound  gape  by 
gentle  pressure  with  a  spatula  on  its  posterior  lip.    If  it  Fiq.74. 
be  desirable  to  tap  the  anterior  chamber  on  the  next  day,  it 
can  be  done  by  simply  opening  up  the  wound  with  a  spatula. 
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or  with  the  probe -hke  instrument  at  the  other  end  of  the 
handle  (Fig.  74),  without  the  aid  of  any  cutting  instrument. 

The  actual  cautery  is  of  much  use  in  these  ulcers  when  the 
above  indications  for  paracentesis  are  not  present,  or  both 
measures  may  be  suitably  employed  in  one  and  the  same  case. 

If  the  case  does  not  come  under  the  care  of  the  surgeon, 
until  perforation  of  the  rdcer  with  prolapse  of  the  iris  has 
taken  place,  the  very  important  question  as  to  the  best  method 
of  dealing  with  the  condition  is  presented.  The  same  question 
arises  in  other  forms  of  perforating  ulcer.    If  the  loss  of  sub- 
stance occupy  one-third  or  more  of  the  cornea,  with  corre- 
spondingly large  prolapse  of  iris,  little  can  be  done  beyond  the 
use  of  eserine  to  reduce  the  intraocular  pressure,  and  the 
application  of  a  firm  bandage  ;  for,  in  such  cases,  the  formation 
of  a  corneal  staphyloma  is  almost  inevitable.    But,  if  the  ulcer 
and  prolapse  be  small,  an  attempt  may  be  made  to  free  the 
iris,  so  that  no  anterior  synechia  may  form,  or  else  that  the 
cicatrix  may  be  flat,  and  not  raised  over  the  sui-face  of  the 
cornea,  and  hence  less  exposed  to  injury.    The  importance  of 
such  an  attempt  lies  in  the  fact  which  I  have  pointed  out,^ 
that  an  adherent  corneal  cicatrix  affords  a  constant  source  of 
danger,  especially  if  situated  near  the  margin  of  the  cornea ; 
for,  in  such  eyes,  sudden  and  uncontrollable  purulent  inflamma- 
tion of  the  iris  and  choroid  may  come  on,  after  an  apparently 
slight  trauma,  and  end  in  total  destruction  of  the  eye.  Leber 
has  shown  2  that  this  event  is  due  to  septic  infection  reaching 
the  interior  of  the  eye  through  a  superficial  loss  of  substance, 
the  direct  result  of  the  trauma.     The  surgeon's  attention 
should  therefore  be  directed  to  obtain  at  least  as  flat  a  cicatrix 
as  possible,  or,  still  better,  a  non-adherent  cicatrix.  The  practice 
which  I,  as  well  as  many  other  surgeons,  have  commonly 
followed,  is  to  draw  the  prolapsed  portion  of  iris  slightly  for- 
wards with  a  forceps,  and  to  snip  it  off  level  with  the  surface 

1  DiMin  Quart.  Journ.  Med.  Sc.,  May  1871. 

2  A.  von  Omefe's  Archiv.,  xxiv.  pt.  1,  p.  284. 
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of  the  cornea ;  and  then,  with  a  si)atula,  to  endeavour  to  free 
the  iris  from  any  adhesions  it  may  have  fomied  vrith  the 
margin  of  the  ulcer.  Atropine  or  eserine,  according  to  the 
position  of  the  ulcer,  is  then  instilled,  and  a  bandage  carefully 
applied.  This  proceeding  is  only  of  use  when  a  fresh  prolapse 
can  be  dealt  ■with,  before  cicatrisation  sets  in ;  and  the  result  is 
often  satisfactory,  so  far  as  the  securing  a  fiat  cicatrix  is  con- 
cerned, but  an  anterior  synechia  can  rarely  be  avoided.  Dr.  da 
Gama  Pinto  has  successfully  employed  the  following  method  ^ 
for  obtaining  a  non-adherent  cicatrix.  Having  abscised  the 
prolapsed  portion  of  iris  as  above,  and  freed  adhesions  to  the 
margin  of  the  ulcer  with  a  sjjatula,  he  covers  the  opening  in 
the  cornea  ^vith  a  flap  cut  from  the  bulbar  conjunctiva, — and 
this  flap  should  be  twice  as  large  as  the  opening,  in  order  to 
admit  of  its  shrinkage, — and  then  pushes  the  flap  into  the 
opening  with  a  blunt  probe.  A  firm  binocular  bandage  is 
applied — no  iodoform.  The  eye  is  not  dressed  until  the  third 
day,  when  the  anterior  chamber  is  often  found  restored,  the 
iris  all  in  its  proper  plane,  and  the  conjunctival  flap  healed 
into  the  ulcer.  Ultimately,  all  trace  of  the  flap  disappears, 
and  an  ordinary  non-adherent  corneal  scar  is  presented.  I 
have  emi5loyed  this  method  twice,  and  in  each  case  with  a 
good  result. 

Ulcus  Serpens  (Ssemisch's  Ulcer,  Infecting  Ulcer).  This 
is  characterised  by  its  tendency  to  extend  over  the  surface  of 
the  cornea,  especially  in  some  one  direction,  as  well  as  to  strike 
deep  into  its  tissue.  Its  position  is  chiefly  central,  and  it  pre- 
sents a  greyish  floor,  which  is  more  intensely  opaque  at  some 
places.  One  part  of  the  margin  takes  the  form  of  a  curve,  or 
of  several  closely  placed  curves,  and  at  this  place  becomes 
yellowish-white  in  colour  and  somewhat  raised,  and  the  floor 
of  the  ulcer  seems  deeper  in  its  neighbourhood.  Immediately 
around  the  ulcer  the  cornea  is  slightly  opaque,  but  farther  out 
it  IS  quite  normal.  The  degree  of  pain  and  irritation  varies 
^  Klin.  MonatsU.f.  Augenlieilkunde,  January  1887. 
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much,  being  almost  absent  in  some  cases,  wbile  in  others  it  is 
extremely  intense.  Iritis  is  apt  to  come  on  at  an  early  jjeriod, 
and  may  pass  into  irido-cyclitis.  Hyjoopyon  is  almost  always 
present.  The  ulcer  creeps  over  the  surface  of  the  cornea  in 
the  direction  of  the  curved  and  intensely  infiltrated  margin. 
At  a  still  later  stage  the  whole  cornea  is  apt  to  become  infil- 
trated, and  the  entire  margin  of  the  ulcer  to  extend,  and  the 
anterior  chamber  becomes  quite  full  of  jdus.  Perforation  now 
takes  i^lace,  or  may  do  so  somewhat  earlier.  If  the  perforation 
be  small,  an  adherent  leucoma  results,  but  if  large,  a  stajihy- 
loma  is  produced. 

Causes. — Ulcus  SerjDens  usually  has  its  origin  in  a  trauma, 
which  produces,  it  may  be,  only  a  slight  abrasion  of  the  epi- 
thelium. In  a  large  jDercentage  of  the  cases  chronic  dacniocys- 
titis  is  present,  and  a  large  proportion  of  the  cases  occur  in 
the  agricultural  population,  especially  in  harvest  time.  The 
investigations  of  Leber,^  and  others,  make  it  probable,  that  a 
fungus  (aspergillus)  obtaining  entrance  through  the  loss  of 
epithelium  sets  up  this  jieculiar  ulcei'ative  jDrocess.  This  fungus 
is  jDrobably  present  in  the  abnormal  secretion  of  the  lacrj'mal 
sac,  or  floats  in  the  air  during  the  oats,  barley,  and  wheat 
harvest. 

Prognosis. — From  the  above  description  it  will  be  seen  that 
the  process  is  a  very  severe  one  in  many  instances,  and  the 
jDrognosis  bad;  yet  some  cases  do  recover  useful,  although 
damaged,  sight,  under  careful  treatment,  if  it  has  been  resorted 
to  in  time. 

Treatment. — If  the  case  be  not  severe,  atropine  with  protection 
of  the  eye  may  cure  in  a  few  days.  Here,  too,  some  sm'geons 
prescribe  eserine,  and  I  am  opposed  to  its  use  (pp.  97  and  166). 
Warm  fomentations  are  useful,  and  a  pressure  bandage,  pro- 
vided there  be  no  dacruocystitis.  Antiseptic  measures  should 
always  be  emjDloyed,  iodoform  being  the  application  most  likely 
to  prove  of  use.  It  may  be  employed  either  in  the  form  of  a 
1  V.  Qmefe's  Arckiv.,  xxv.  pt.  2,  p.  285. 
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strong  ointment  (gr.  xxx  ad  §i)  put  into  the  eye,  or  it  may  be 
dusted  on  the  floor  of  the  ulcer  with  a  camel's-hair  pencil. 
Scraping  the  floor  of  the  ulcer  with  a  sharp  spoon  has  also 
been  suggested.  But  it  is  in  all  respects  wiser  to  deal  with 
these  cases,  even  the  apparently  mild  ones,  actively  in  the  very 
commencement,  by  means  of  one  or  other,  preferably  the  second, 
of  the  two  following  methods. 

Stemisch's  Method  ^  consists  in  division  of  the  ulcer  with  a 
Graefe's  cataract  knife.     Cocaine  having  been  applied,  the 
point  of  the  instrument  is  entered  about  2  mm.  from  the  margin 
of  the  ulcer  in  the  healthy  corneal  tissue,  and,  having  been 
passed  through  the  anterior  chamber  behind  the  ulcer,  the 
counter  puncture  is  made  in  the  healthy  cornea  some  2  mm, 
from  the  opposite  margin  of  the  ulcer.     The  edge  of  the  knife 
being  then  turned  forwards,  the  section  is  slowly  completed. 
The  incision  should  divide  the  intensely  infiltrated  part  of  the 
margin  in  halves.  The  aqueous  humour  and  hypopyon  are  evacu- 
ated, atropine  is  instilled,  a  bandage  is  apj^lied,  and  the  patient 
soon  gets  relief  from  pain.    Every  day,  until  healing  of  the 
ulcer  is  well  established,  the  wound  must  be  opened  up  from 
end  to  end  with  the  point  of  a  fine  probe  or  spatula,  the  con- 
tents of  the  anterior  chamber  being  thoroughly  evacuated  on 
each  occasion,  and  atropine  instilled.    The  result  is,  that,  in  a 
vast  majority  of  cases,  the  progress  of  the  ulcer  is  arrested, 
and  healing  soon  sets  in.    The  little  operation  should  not  be 
delayed  long,  but  it  may  be  employed  with  advantage  even  in 
late  stages  of  the  process. 

The  Actual  Cautery  has  of  late  years  rather  supjjlanted 
Saemisch's  operation.  Various  forms  of  cauteries  have  been 
employed,  but  the  galvano-cautery  is  the  most  suitable,  and 
especially  the  instrument  (Fig.  75)  devised  by  Professor  Sattler 
of  Prague.  A  medium-sized  bichromate  of  potash  bottle 
battery  is  attached  to  the  instrument,  and  the  platinum  wire 
brought  to  a  red-heat.  The  infiltrated  and  undermined  margin 
^  Graefe  und  Scemisch's  Handbuch  der  Augenheilkunde,  iv,  p.  254. 
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Fig.  75. 


of  the  ulcer  is  the  part  which  should  be  most 
thoroughly  cauterised,  but  the  floor  of  the  ulcer, 
if  much  infiltrated,  may  also  be  dealt  with.  It 
is  well  to  perforate  the  cornea  with  the  cautery 
and  to  evacuate  the  aqueous  humour  and  hypo- 
pyon, or  this  may  be  done  with  an  ordinary  para- 
centesis needle  after  the  cauterisation  is  com- 
pleted. If  necessary,  the  cauterisation  may  be 
repeated  as  often  as  the  progress  of  the  ulcer 
makes  it  seem  desirable.  My  own  experience 
of  the  cautery  in  these  cases  is  extremely  satis- 
factory. It  seems  to  give  the  best  percentage  of 
B  cures  with  the  least  amount  of  opacity.  The 
method  is  a  rational  one  from  the  point  of 
view  of  Leber's  theory. 

Marginal  Ring  Ulcer  is  a  rare  form,  which 
^  commences  as  a  clean-cut,  or  but  slightly  infil- 
trated, yet  rather  deep,  ulcer  at  the  corneal 
margin.  Its  tendency  is  to  extend  along  the 
margin  of  the  cornea ;  and,  in  some  instances, 
healing  takes  place  in  the  older  jDarts  of  the  ulcer, 
while  it  is  still  progressive  at  the  newer  parts. 
It  may  extend  all  round  the  cornea,  and  finally 
give  rise  to  complete  sloughing  of  the  latter  by 
cutting  off  its  nutrition.  This  ulcer  may  result 
in  children  from  a  marginal  phlyctenular  infil- 
tration (p.  115),  but  is  perhaps  more  common  in 
adults,  or  in  aged  people,  whose  nutrition  has 
fallen  very  low. 

Treatment. — Paracentesis  through  the  ulcer, 
eserine  having  been  first  instilled.  Insufflation 

The  bolt  A  beiug  pushed  forwards  tlie  current  is  completed, 
passes  through  the  platiuum  wire  which  forms  the  cautery. 
By  pressure  on  the  button  B  the  current  can  be  momentarily 
intercepted  during  use  of  the  iustrumeut. 
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of  iodoform.  Warm  fomentations.  A  bandage.  Quinine, 
iron,  and  strychnine,  internally,  with  nutritious  diet. 

Herpes  Oornese. — Not  only  in  herpes  zoster  ophthalmicus, 
but  also  in  herpes  febrilis  (or  catarrhalis)  is  a  vesicular  eruption 
liable  to  occur  on  the  cornea.  According  to  Horner,-^  herpes 
cornese  febrilis  is  a  rather  common  affection,  and,  he  believed, 
is  often  not  recognised  by  ophthalmologists,  because  it  usually 
iirst  comes  under  notice  when  the  secondary  ulcers  have  formed. 
The  following  is  Professor  Horner's  description  of  the  dis- 
ease : — 

On  the  surface  of  the  cornea  of  one  eye  is  formed  a  group 
of  clear  vesicles,  each  from  0-5  to  I'O  mm.  in  diameter,  their 
appearance  being  accompanied  by  much  lacrymation,  but  with- 
out any  swelling  of  the  eyelid.  They  usually  form  in  a  line 
which  runs  obliquely  across  the  cornea,  or  sometimes  in  a 
vertical  direction.  Now  and  then  they  are  arranged  in  trefoil 
shape,  or  in  a  circle.  The  covering  of  the  vesicles  is  short-lived, 
and,  as  abeady  remarked,  the  resulting  ulcer  is  that  which  the 
surgeon  usually  first  sees.  Even  it,  however,  is  thoroughly 
characteristic.  On  the  surface  of  the  clear  cornea  is  an  irregular 
loss  of  epithelium,  along  the  margins  of  which  may  still  some- 
times be  seen  the  shreds  of  the  late  covering  of  the  vesicle. 
The  margin  of  the  region  which  is  bared  of  its  epithelium  is 
dentated,  and  can  only  be  mistaken  for  a  traumatic  loss  of 
epithelium.  The  latter,  however,  would  never  present  the 
peculiar  "  string-of-beads  "  appearance.  The  floor  of  the  loss 
of  substance  is  formed  by  the  superficial  layers  of  the  cornea, 
and  the  anaesthesia  of  the  cornea  is  confined  to  this  place— and 
does  not,  as  in  herpes  zoster,  extend  to  the  rest  of  the  cornea. 
The  tension  of  the  eye  is  generally  reduced.  Under  favourable 
circumstances  this  loss  of  epithelium  may  be  rapidly  repaired  • 
although,  even  then,  more  slowly  than  one  of  equal  dimensions,' 
but  of  traumatic  origin.  Usually  the  healing  process  is  slow ; 
and,  sometimes,  more  or  less  intense  opacities  form  in  the  area 

'  Krankheiten  dcs  Auges  im  Kindesalter,  p.  334. 
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and  at  the  margin  of  the  ulcer,  with  hypopyon,  iritis,  etc.,  and 
the  loss  of  substance  becomes  deep,  with  a  dentated  margin. 
This  more  unfavourable  course  is  the  result  of  secondary  infec- 
tion of  the  ulcer. 

The  subjective  sensations  are  those  of  a  foreign  body  in  the 
eye,  with  lacrymation  and  i^hotophobia,  and  are  relieved  imme- 
diately after  the  bursting  of  the  vesicles. 

The  vesicular  eruption  is  often  regarded  as  irritation  from 
a  foreign  body  merely;  or,  occurring  in  the  course  of  a  serious 
disease  (pneumonia,  typhoid  fever,  intermittent  fever,  etc.),  it 
passes  wholly  unnoticed,  and  its  relationshiij  to  the  latter 
remains  unappreciated. 

The  only  affection  for  which  herjDes  cornese  is  likely  to  be 
mistaken  is  phlyctenular  corneitis;  but,  the  clear  elevated 
vesicles  will  readily  be  distinguished  from  the  flatter  greyish 
mass  of  cells,  which  form  the  phlycten.  In  herpes  there  is 
never — although  often  in  phlyctenular  corneitis — a  vascularisa- 
tion  of  the  cornea.  The  shape  of  the  loss  of  epithelium  after 
bursting  of  a  herpes  vesicle  is  characteristic.  Phlyctenular 
keratitis  is  a  disease  of  childhood,  while  herpes  corneas  is  rare 
under  puberty. 

The  derangements  of  the  system  in  which  herpes  cornese 
febrilis  occurs,  are  naturally  those  in  which  herpes  febrilis  labii, 
nasi,  etc.,  are  found.  These  are,  more  esijecially,  the  inflamma- 
tory afi'ections  of  the  res^airatory  tract,  from  an  acute  catarrh  of 
the  Schneiderian  mucous  membrane,  to  a  severe  pneumonia. 
On  two  occasions,  with  an  interval  of  three  years,  Professor 
Horner  saw  herpes  cornese  occur  in  the  course  of  an  attack  of 
pneumonia  in  a  boy.  In  just  such  cases,  herpes  on  the  lips,  ala 
nasi,  external  ear,  and  eyelid  of  the  same  side  are  found;  and,  in  a 
case  of  double  pneumonia  in  an  adult  occurred  the  only  binocular 
herpes  cornese  which  Professor  Horner  had  seen.  He  explicitly 
states  that  he  had  seen  herpes  cornese  in  connection  with  whoop- 
ing cough,  and  often  with  intermittent  and  tjqjhoid  fevers. 
Treatment,  at  an  early  stage,  before  the  vesicles  have  burst, 
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or  the  loss  of  substance  has  become  infiltrated,  consists  in  pro- 
tection of  the  eye ;  and,  when  infiltration  has  set  in,  in  disinfec- 
tion with  protection.  If  the  vesicles  give  great  pain,  they  may 
be  ruptured  by  dusting  a  little  calomel  into  the  eye,  or  by 
brushing  it  with  a  camel's-hair  pencil  wet  with  solution  of 
boracic  acid,  after  which  a  well -fitting  antiseptic  bandage 
is  applied.  Cocaine  is  valuable  in  these  cases,  for  relief  of 
the  pain.  Atropine  and  warm  fomentations  should  also  be 
employed. 

Absorption  Ulcer  (Facetted  Ulcer,  Superficial  Transparent 
Ulcer)  is  the  term  applied  to  a  certain  definite  superficial 
ulceration,  which  is  accompanied  by  but  little  opacity,  and  by 
no  vasciilarisation,  and  which  is  usually  seated  at  or  near  the 
centre  of  the  cornea,  where  it  presents  the  appearance  of  a 
shallow  pit  about  2  mm.  broad  with  rounded  margin.    If  the 
eye  be  exposed  to  cold  wind  or  other  irritation,  some  pericorneal 
injection  makes  its  appearance,  and  the  eye  tears,  but  these 
symptoms  soon  pass  off  again.    The  portions  destroyed  by  the 
ulcerative  process  come  away  in  the  course  of  a  few  weeks, 
the  surface  begins  to  be  covered  with  new  epithelium,  and  re- 
paration of  the  corneal  tissue  commences.    It  takes  months 
for  this  healing  process  to  be  completed ;  and  often  the  defect 
is  never  quite  filled  up,  but  a  small  facet  is  left  which  is  liable 
to  interfere  with  vision. 

The  absorption  ulcer  does  not  tend  to  perforate,  nor  to 
spread  over  the  surface  of  the  cornea. 

It  is  not  a  common  affection.  It  occurs  chiefly  in  child- 
hood, and  probably  indicates  malnutrition  of  the  general 
system ;  some  observers,  indeed,  think  there  is  a  close  relation- 
ship between  it  and  phlyctenular  ophthalmia.  I  have  seen 
it  in  granular  ophthalmia  without  pannus. 

Treatment  consists  in  atropine  and  protection  in  the  early 
stages,  and  the  yellow  precipitate  ointment  when  the  epithelium 
has  become  restored. 

The  two  foregoing  affections,  herpes  and  absorption  ulcer, 
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as  well  as  the  following  one,  are  probably  of  neuropathic 
origin. 

Neuro-paraljrtic  Corneitis, — In  paralysis  of  the  Ophthal- 
mic Division  of  the  Fifth  Nerve,  purulent  infiltration  and  ulcera- 
tion of  the  cornea  is  often  observed.  It  was  formerly  believed 
that  the  fifth  nerve  had  an  influence  over  the  nutrition  of  the 
cornea,  and,  "hence,  that  this  was  a  trophic  process ;  but  ex- 
periment has  shown  that  this  is  not  the  case,  and  that  the 
aiFection  is  merely  due  to  the  loss  of  sensation,  which  renders 
it  possible  for  foreign  substances  to  remain  on  the  cornea  un- 
removed  by  a  reflex  motion  of  the  lid.  This  disease,  therefore, 
cannot  be  regarded  as  of  neuropathic  origin  in  the  strict  sense 
of  the  term. 

Treatment  consists  chiefly  in  protection  of  the  cornea  by  a 
bandage  on  the  eye,  or  by  keeping  the  lids  fastened  together 
with  an  epidermic  suture. 

Abscess. — This  is  seen  as  a  yellowish  circumscribed  opacity 
in  the  cornea,  surrounded  by  a  slight  grey  zone.  It  is  usually 
round  in  shape ;  but,  when  near  the  margin,  it  is  apt  to  be 
crescentic.  Abscess  differs  from  infiltration,  inasmuch  as  it 
destroys  the  fibrillse  and  fixed  corpuscles.  Hypopyon  usually 
accompanies  a  corneal  abscess ;  and  the  patient  complains  of 
frontal  neuralgia  and  photophobia,  especially  in  the  beginning. 
Iritis,  cyclitis,  and  even  choroiditis  may  supervene. 

Abscess  rarely  bursts  inwards;  but,  generally,  the  superficial 
corneal  layers  covering  it  become  uneven,  more  prominent, 
and  finally  fall  in,  and  in  this  way  an  ulcer  is  formed.  Although 
the  abscess  rarely  bursts  inwards,  yet  the  hypopyon  is  believed 
to  be  derived  directly  from  it,  by  permeation  of  the  pus  tlirough 
the  posterior  layers  of  the  cornea. 

If  the  abscess  be  small,  and  come  under  treatment  at  an 
early  stage,  it  may  become  absorbed  and  complete  cure  result. 
If  the  abscess  be  large,  ulceration  can  hai'dly  be  prevented, 
and  the  ulcer  which  is  produced  is  the  Deep  Ulcer  already 
described. 
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The  causes  of  corneal  abscess  are  : — Injories,  blennorrhoea 
of  the  conjunctiva,  and  diseases  such  as  typhus,  or  typhoid 
fever,  and  smallpox.  It  also  occurs  without  any  assignable 
cause. 

Treatment  in  the  early  stage  must  depend  upon  the  cause  of 
the  abscess.  If  this  be  a  conjunctival  blennorrhoea,  then  the 
latter  must  be  actively  treated,  and  no  measures  employed 
which  would  interfere  with  its  progress.  Warm  fomentations 
and  the  bandage  are  therefore  contra-indicated,  but  atropine 
should  be  employed.  If  the  cause  be  other  than  conjunctival, 
warm  fomentations,  a  pressure  bandage,  and  atropine  should 
all  be  used.  Some  have  adopted  incision,  but  this  has  not 
found  general  favour.  When  once  ulceration  has  taken  place, 
the  treatment  is  that  of  the  Deep  Ulcer. 

Infantile  Ulceration  of  the  Cornea,  with  Xerosis  of 
the  Conjunctiva,  first  described  by  von  Graefe,^  is  a  very 
rare  affection,  of  which  a  few  cases  came  under  my  care  at  von 
Graefe's  clinique.  It  attacks  some  wretchedly  delicate  maras- 
matic  children  early  in  the  first  year  of  life,  making  its  ap- 
pearance at,  or  near,  the  centre  of  the  cornea.  Iritis  always 
supervenes  in  severe  cases.  That  portion  of  the  bulbar  con- 
junctiva, which  is  exposed  in  the  palpebral  aperture  at  either 
side  of  the  cornea,  undergoes  slight  epithelial  xerosis.  Ulcera- 
tion of  the  cornea  soon  comes  on,  through  necrosis  of  the  layers 
over  an  interstitial  infiltration;  and  this  ulceration  spreads, 
until  it  involves  the  Avhole  of  the  cornea,  except  a  very  narrow 
margin.  Finally,  perforation,  with  prolapse  of  the  iris  and 
panophthalmitis,  may  supervene. 

Both  eyes  become  aflfected,  as  a  rule,  although  the  disease 
usually  attacks  one  some  time  before  its  fellow.  The  patients 
almost  always  die  of  diarrhoea,  pneumonia,  etc. 

Cause. — Bacilli  and  micrococci  have  been  found  in  the  corneal 
ulcer  and  in  the  conjimctiva ;  but  it  now  seems  probable  that 
they  are  secondary  to,  rather  than  causes  of,  the  condition. 

'  -'1.  V.  Oraefe's  Archiv,  xii.  pt.  2,  p.  250. 
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It  is,  no  doubt,  the  general  debility,  wth  loss  of  fluid  from  the 
system  by  diarrhoea,  and  the  half  closure  of  the  lids  during 
sleep,  which  combine  to  produce  this  disease  of  the  eye. 

Treatment  is,  unfortunately,  of  very  little  avail ;  but  warm 
fomentations,  and  the  use  of  iion-irritating  antiseptic  lotions, 
etc.,  are  indicated,  with  an  antiseptic  bandage.  Such  means 
as  may  promote  improvement  of  the  general  system  will,  of 
course,  be  employed. 

Diffuse  Interstitial  Corneitis.— This  aflfection  occvu-s 
most  commonly  between  the  ages  of  five  and  fifteen.  It  com- 
mences at  one  part  of  the  margin  as  a  light  greyish  opacity, 
accompanied  with  slight  injection  of  the  marginal  A-essels. 
The  rest  of  the  corneal  margin  soon  becomes  similarlj'  aflected, 
and  then  gradually  the  opacity  extends  concentrically  into  the 
cornea,  or  does  so  by  sending  in  processes  which  afterwards 
become  confluent.  In  this  way  the  whole  cornea  becomes 
aff'ected  by  degree.s,  and  its  ejjithelium  acquires  a  breathed-on, 
or  ground -glass,  appearance,  Avhich  is  seen  also  in  acute 
glaucoma.  The  opacity  lies  in  the  suljstance  of  the  true 
cornea,  and  is  slightly  more  intense  in  spots  here  and  there. 
When  the  whole  membrane  has  become  opaque,  the  margin 
begins  to  clear  up,  and  the  central  jjortion  becomes  even  more 
opaque  than  the  margin  had  ever  been ;  a  fact  which  shows, 
that  the  very  cells  which  entered  the  cornea  at  its  margin  have 
advanced  to  its  centre.  The  clear  margin  graduaUj^  increases 
in  width,  until  only  a  rather  intense  central  ojjacity  is  left. 
In  some  cases,  especially  where  the  vasculari.sation  is  active, 
this  central  opacity  presents  a  yellowish-white  appearance, 
due,  no  doubt,  to  the  presence  of  pus.  This  central  opacity, 
1)6  it  purulent  or  otherwise,  slowly  breaks  up  and  becomes 
absorbed,  but  not  always  completely,  and  then  consequent 
permanent  impairment  of  vision  may  remain. 

There  is  no  tendency  to  ulceration  in  this  affection.  The 
})rocess  may  run  its  entire  course  without  any  vascularisation 
of  the  cornea ;  or,  a  few  vessels  may  be  found  here  and  there 
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ill  the  deep  layers ;  or,  again,  a  very  intense  vasciilarisation 
(the  so-called  "salmon  patch")  may  gradually  occupy  the 
whole  cornea,  following  the  progress  of  the  opacitj'.  The 
greater  the  vascularisation,  the  quicker  the  process,  and  the 
more  complete  is  the  clearing  up  likely  to  be. 

The  affection  is  often  accompanied  by  a  good  deal  of  pain 
and  blepharospasm.  It  is  ver^^  liable  to  be  complicated  with 
iritis,  or  even  with  iridocyclitis,  and  herein  lies  its  chief  danger. 
The  tension  of  the  eyeball  in  these  cases  may  be  much 
diminished  for  a  time.  The  iritis  is  usually  of  the  serous 
form,  but  may  be  plastic,  and  opacities  in  the  vitreous  humour 
often  result  from  it.  Exudative  choroiditis  and  optic  neuritis, 
also,  very  occasionally  complicate  it. 

The  acute  stage  of  the  disease  lasts  from  six  to  eight  weeks, 
or  longer,  but  the  entire  process  may  not  be  completed  for 
many  months,  and,  in  one  case  which  I  saw,  the  opacity  did 
not  begin  to  clear  away  for  eleven  months  after  the  cornea 
was  first  attacked,  the  whole  process  extending  over  a  period 
of  two  years.  Both  eyes  are  almost  invariably  affected, 
although  not  always  at  the  same  time,  the  second  eye  often 
not  becoming  attacked  until  the  inflammation  in  the  first  has 
made  some  progress,  or,  perhaps,  not  until  it  has  undergone 
cure.  It  is  important  to  acquaint  the  patient  with  the  likeli- 
hood of  this  course  of  events  in  the  very  commencement  of 
his  treatment. 

Diffuse  interstitial  corneitis  occurs  also  in  adults,  but  I  have 
never  seen  it  in  persons  of  over  30  or  35  years  of  age.  These 
adult  cases  present  a  greater  variety  of  type  than  in  children, 
and,  on  the  whole,  are  less  severe  in  character.  Most  com- 
monly one  eye  alone  becomes  diseased,  the  degree  of  opacity 
is  often  slight,  the  extent  of  diseased  cornea  limited,  the  dura- 
tion of  the  jffocess  comparatively  short,  and  the  comjilete 
clearing  up  relatively  frequent. 

Causes. — The  affection  is  more  common  in  girls  than  in  ])oys  ; 
and  most  frequently  appears  during  second  dentition,  when 
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the  upper  incisors  are  being  cut ;  or  at  puberty.  It  depends 
upon  some  serious  derangement  of  the  general  nutrition,  and 
this,  in  over  50  per  cent  of  the  cases,  is  inherited  syphiUs,  a 
fact  which  was  first  pointed  out  by  Mr.  Jonathan  Hutchinson. 
The  children  are  generally  thin,  ansemic,  and  of  stunted  growth  ; 
with  flat  nose,  cicatrices  at  the  angles  of  the  mouth,  often  more 
or  less  deaf,  and  the  peculiarities  of  the  incisor  teeth,  so  well 
known  from  Mr.  Hutchinson's  description,  are  present  in  about 
one  half  the  cases. 

Occurring  in  adults,  the  affection  is  rarely  due  to  inherited 
syphilis,  although  acquired  lues  may  sometimes  be  taken  as  its 
cause ;  while,  again,  it  will  often  be  impossible  to  assign  any 
origin  for  it,  other  than  the  universal  one  of  exposure  to  cold, 
etc. 

Prognosis. — In  children,  in  view  of  the  possibility  of  an  in- 
complete clearing  of  the  cornea,  and  the  irregularity  of  its 
surface  which  the  process  may  cause,  as  well  as  of  the  serious 
complications  liable  to  supervene,  and  which  may  completely 
annihilate  vision,  the  prognosis  must  be  guarded.  Horner  occa- 
sionally saw  the  corneal  affection  recur,  but  I  have  not  been 
so  unfortunate. 

In  adults,  as  stated,  the  prognosis  is  much  more  favourable. 

Treatment— In  the  early  stages  no  irritants  should  be  locally 
applied.  Atropine  is  important  for  the  prevention  of  iritis, 
or  of  posterior  synechise;  and  the  use  of  warm  moisture,  in  the 
form  of  poultices  or  fomentations,  promotes  vascularisation,  and 
hastens  absorption  of  the  cellular  elements,  which  form  the 
opacity.  When  the  acute  stage  is  ended,  the  yellow  precipi- 
tate ointment  may  be  employed  with  benefit,  for  stimidating 
the  absorbents  to  carry  off  the  remains  of  the  opacity.  ]\Ias- 
sage  may  be  used  with  advantage  in  both  stages,  to  disperse 
the  infiltration.  The  constitutional  treatment  in  cases  due  to 
inherited  syphilis  consists,  according  to  some  authorities,  in  a 
mercurial  course;  but  others,  and  I  rank  myself  amongst 
them,  prefer  a  tonic  plan  from  the  commencement,  or  at  most 
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would  employ  iodide  of  potassium.  Iodide  of  iron  and  cod- 
liver  oil  are  the  best  intei'nal  remedies  in  these  cases. 

In  adults  it  may  be  desirable  to  use  mercurial  treatment,  and, 
I  am  inclined  to  think,  the  best  method  here  is  the  hypodermic 
injection  of  perchloride  of  mercury  xV  to  o-V  gi'.  once  a  day. 
From  this  I  have  had  good  results. 

Counter-irritation  in  the  form  of  blisters  to  the  temple,  or 
a  seton  in  the  scalp,  is  extensively  emjiloyed  by  some  sui^geons. 
I  have  never  adopted  this  treatment,  as  I  doubt  its  value,  and 
am  loath  to  add  a  worry  to  the  troubles  inseparable  from  so 
wearisome  a  disease. 

Punctate  Corneitis,  or  Keratitis  Punctata,  is  a  condi- 
tion which  occurs  in  serous  iritis  (chap,  x.),  in  serous  cyclitis 
(chap,  xi.),  and  in  sympathetic  ophthalmitis  (chap,  xiii.)  It 
is  never  a  primary  disease  of  the  cornea.  It  is  due  to  the 
deposit  of  minute  beads  of  lymph  on  the  membrane  of  Des- 
cemet,  which  gives  to  the  affected  part  of  the  cornea  a  finely- 
dotted  appearance.  The  lymph  is  often  found  only  on  the 
lower  quadrant  of  the  cornea,  in  a  triangular  space,  of  which 
the  base  is  at  the  corneal  margin,  while  its  apex  is  directed 
towards  the  centre  of  the  cornea. 

When  the  process,  which  gives  rise  to  this  condition,  passes 
off  soon,  the  cornea  is  restored  to  its  normal  state ;  but,  when 
the  primary  disease  is  chronic,  the  nutrition  of  the  true  cornea, 
in  the  triangular  space  corresponding  to  the  deposit  of  lymph, 
is  apt  to  be  interfered  with  to  such  a  degree,  that  it  becomes 
intensely  and  jiermanently  opaque. 

Sclerotising  Opacity  of  the  cornea  sometimes  complicates 
scleritis,  affecting  the  cornea  in  the  neighbourhood  of  the 
scleral  affection,  but  not  extending  more  than  2  to  3  mm.  into 
the  cornea,  except  in  very  severe  cases.  It  is  an  intense  white 
opacity,  situated  in  the  true  cornea,  and  is  apt  to  remain  as  a 
permanent  opacity,  even  when  the  scleritis  undergoes  cure. 
In  such  cases  of  sclero-corneitis,  iritis  is  often  present. 

Treatment. — Warm  fomentations,  massage,  and  the  treat- 
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ment  of  whatever  diathesis  (rheumatism,  syphilis)  may  be  taken 
as  giving  rise  to  the  condition. 

Ribandlike  Corneitis.  (Transverse  Calcareous  Film  of 
the  Cornea.  Calcareous  Film  of  the  Cornea.)— This  is  an 
alteration  which  occurs  chiefly  in  the  cornese  of  eyes  destroyed 
by  severe  intraocular  processes,  such  as  iridocyclitis,  sympathetic 
ophthalmitis,  glaucoma,  etc.  It  occupies  that  transverse  strip 
of  the  cornea,  which  is  uncovered  in  the  commissm-e  of  the 
eyelids  during  waking.  It  usually  commences  on  the  inner 
margin  of  the  cornea,  but  soon  appears  at  the  outer  margin, 
and  advances  from  each  direction  towards  the  centre,  where 
the  two  sections  join.  It  presents  the  appearance  of  a  greyish- 
brown  opacity,  with,  in  many,  but  not  all  cases,  white  calcare- 
ous deposits  in  and  under  the  epithelium.  Magnus^  points 
out  that  in  blind  eyes  which  are  constantly  rolled  upwards, 
the  opacity  is  found,  not  in  the  central  transverse  section  of 
the  cornea,  but  in  its  lower  third ;  and  from  this  ckcumstance 
he  argues,  that  the  chief  factor  for  its  production  is  exposure  of 
the  part  affected.  He  believes,  moreover,  that  so  large  a  pro- 
portion of  the  affected  eyes  having  suffered  severely  in  their 
general  nutrition,  indicates  that  the  opacity  is  a  further  develop- 
ment of  this  malnutrition.  He  proposes  for  the  aflection  the 
name  Keratitis  trophica. 

Staphyloma  Cornese  is  the  result  of  a  perforating  rUcer 
of  the  cornea.  The  latter  having  healed,  may  present  a  weak 
cicatrix,  which  becomes  bulged  forwards  by  even  the  normal 
intraocular  tension  (Figs.  76  and  77).  If  the  iris  be  not 
involved  in  this  cicatrix,  the  anterior  chamber  will  be  made 
deeper  (Fig.  77). 

Staphyloma  cornese,  in  which  the  iris  is  involved,  is  prob- 
aljly  a  more  common  condition  than  the  above. 

When  the  ulcer  is  large,  a  correspondingly  large  portion  of 
iris  is  liable  to  become  prolapsed  into  it,  and  to  form  a  bulging 
mass  outside  the  eye.    This  may  burst  and  collapse,  and  a 
1  Klin.  Monalshl.  f.  Augenheilkunde,  Februiivy  1883,  p.  45. 
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flat  cicatiTx  may  be  formed.  Or,  if  it  do  not  rupture,  it  may 
form  what  is  termed  a  partial  staphyloma  of  the  cornea  and 
iris,  the  latter  becoming  consolidated  by  the  formation  of  a 
layer  of  connective  tissue  over  it. 


Fig.  76.    {Pagenstecher.)  Fig.  77.  {Pagenstecher.) 

If  the  whole  or  a  very  large  part  of  the  cornea  be  destroj^ed 
liy  an  ulcer,  the  iris  is  completely  exposed.  It  soon  begins  to 
be  covered  with  a  layer  of  lymph,  which  develops  into  an 
opaque  cicatricial  membrane.  If  this  be  not  strong,  the 
normal  intraocular  tension  is  sufficient  after  a  time  to  make  it 
bulge ;  or,  increased  intraocular  tension  may  arise,  in  conse- 
quence of  further  changes  within  the  eye,  and  then  bulging  of 
the  pseudo-cornea  comes  on,  and  the  condition  is  termed  total 
staphyloma  of  the  cornea.  Sometimes  a  total  staphyloma  has 
a  lobulated  appearance,  owing  to  the  pseudo-cornea  having 
some  fibres  stronger  than  others,  and  hence  the  name  given  to 
the  condition,  from  a-rafjivXy],  a  bunch  of  grapes.  Such  staphy- 
lomata  are  apt  to  gradually  increase  to  a  very  large  size. 

Treatment. — In  cases  of  partial  staphyloma,  where  a  clear 
portion  of  the  cornea  remains,  an  iridectomy  is  frequently 
indicated  for  the  reduction  of  the  tension,  so  that  further 
ljulging  may  be  arrested ;  as  well  as  for  the  sake  of  the  arti- 
ficial pupil,  which  may  improve  sight,  in  cases  where  the 
normal  pupil  is  obliterated  by  corneal  opacity.  "When,  sight 
having  been  lost,  the  staphyloma  is  very  bulging,  or  when 
total  staphyloma  is  present,  enucleation  of  the  eyeball,  or  one 
of  the  following  operative  measures,  must  be  adopted. 
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Abscision. — A  Beer's  cataract  knife  being  passed  through 
the  base  of  the  staphyloma,  with  its  edge  directed  upwards, 
the  upper  two-thirds  of  the  staphyloma  are  separated  off, 
while  the  remaining  third  is  detached  by  means  of  a  scissors. 
If  the  lens  be  present,  it  must  now  be  removed.  The  wide 
opening  becomes  filled  up  with  granulations,  and  cicatrises  over. 

In  de  Wecker's  ^  method  the  opening  is  closed  M-ith  con- 


FiG.  78. 


junctival  sutures.  He  Ijegins  the  operation  by  separating  the 
conjunctiva  all  round  the  margin  of  the  cornea,  and  by  loosen- 
ing it  from  the  eyeball  nearly  as  far  back  as  its  equator.  Four 
sutures  (a,  h,  c,  d,)  of  different  colours  are  then  passed  through 
the  conjunctiva  about  2  to  3  mm.  from  the  margin  of  the 
wound,  as  represented  in  Fig.  78.  In  order  to  keep  the  field 
of  operation  clear,  the  ends  of  two  of  these  sutiu'es  are  laid 
over  on  the  nose,  while  the  others  are  laid  over  on  the  temple. 
The  staphjdoma  is  now  abscised,  and  the  sutures  drawn  together 
and  tied.  The  conjunctival  scar  can  be  tatooed  in  the  centre 
at  a  later  period,  and  by  this  means  the  wearing  of  an  artificial 
eye  made  unnecessary. 

1  L'hirurijic  Ociilaire,  p.  188. 
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The  late  Mr.  G-.  Critchett  ^jroposed  the  following  method, 
u-hich  has  met  with  much  approval.  The  base  of  the  staphy- 
loma is  transfixed  with  four  or  five  curved  needles  passed  from 
above  downwards  at  regular  intervals  (Fig.  79),  the  punctures 
and  counterpmictures  being  in 
the  sclerotic,  at  points  half-way 
between  the  margin  of  the 
staphyloma  and  the  insertion 
of  the  recti  muscles.  With 
a  sharp  knife  the  staphyloma 
is  now  divided  horizontally, 
the  incision  running  from  the 
insertion  of  the  external  rectus 
to  that  of  the  internal  rectus ; 
and  then  the  two  halves  of 
the  staphyloma  are  abscised  with  scissors,  the  line  of  abscision 
lying  some  2  mm.  from  the  points  of  entrance  and  exit  of  the 
needles.    The  latter  are  now  drawn  through  and  the  sutures 

tied,  so  that  the  edges  of  the 


sclerotic  may  be  a^jplied  to 
each  other  as  accurately  as 
possible.  The  resulting 
stump  (Fig.  80)  is  capable 
of  carrying  an  artificial  eye 
without  becoming  irritated. 

The  foregoing  and  other 
methods  of  abscision  are 
only  applicable  where  the 
tension  is  either  low  or  nor- 


FiG.  79. 


Fig.  80. 


mal.  If  it  be  high,  the  liability  to  intraocular  haemorrhage 
during  the  operation  makes  enucleation,  evisceration,  or  Mules's 
operation,  more  suitable  proceedings.  Indeed  I,  and  probably 
most  surgeons,  would  now  employ  one  of  the  two  latter  opera- 
tions in  all  these  cases. 

Evisceration  (Exenteration)  was  proposed  about  the  same 
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time  by  Professor  Graefe  of  Halle/  to  prevent  death  from 
meningitis  after  the  removal  of  suppurating  globes,  and  by 
Mr.  Mules  ^  of  Manchester,  chiefly  to  take  the  place  of  enuclea- 
tion in  cases  of  sympathetic  ophthalmitis.  There  are  some 
who  are  opposed  to  its  employment  in  those  cases  (see  chap, 
xiii.) ;  but,  for  staphyloma  of  the  cornea,  it  cannot  meet  with 
any  such  opposition. 

The  cornea  is  removed  by  making  an  incision  with  a  Graefe's 
knife,  so  as  to  include  one  half  of  the  corneo-scleral  margin, 
and  completing  the  circumcision  with  a  scissors.  All  the  con- 
tents of  the  globe  are  then  evacuated  by  means  of  Mr.  Mules's 
scoop,  care  being  taken  to  remove  the  choroid  unbroken,  by 
carefully  peeling  it  from  the  sclerotic  margin  backwards,  until 
it  is  only  held  at  the  lamina  cribrosa.  The  scoop  is  then  used 
to  lift  the  separated  unbroken  choroid,  and  its  other  contents, 
out  of  the  globe. 

Finally,  the  margins  of  the  sclerotico-conjunctival  wound 
are  drawn  together  with  a  few  points  of  suture.  The  whole 
proceeding  should  be  done  with  strict  antiseptic  precautions, 
chief  among  which  is  the  free  use  of  irrigation  with  a  1  in  4000 
solution  of  corrosive  sublimate,  before,  dimng,  and  after  the 
operation,  the  interior  of  the  globe  being  most  carefiUly  washed 
out  with  the  solution  in  a  full  stream.  The  result  is  a  good 
and  freely  movable  stamp  for  the  application  of  an  artificial 
eye. 

Muleis  Operation.— This  proceeding,  a  modification  of  the 
foregoing,  was  also  proposed  by  Mr.  Mules  ^  for  cases  of 
threatened  sympathetic  ophthalmitis,  and,  like  simple  eviscera- 
tion, has  not  yet  met  with  universal  acceptance  in  those  cases. 
Its  object  is  to  provide  a  still  better  stump  for  the  artificial 
eye  by  the  insertion  into  the  scleral  cavity  of  a  hollow  glass 
ball,  or  "Artificial  Vitreous  Humour."  It  is  performed  as 
follows  : —   

1  CentralU.f.  Augcnhdlk.,  1884,  p.  378.        -  Ibid.,  1885,  r.  32. 
3  Trans.  Ophtlial.  Soc,  vol.  v.  p.  200. 
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The  cornea  is  removed — the  conjunctiva  having  first  been 
freed  from  the  scleral  edge  towards  the  equator  of  the  eyeball 
— and  the  contents  of  the  eyeball  evacuated,  as  in  simple  evis- 
ceration.   The  opening  is  now  enlarged  vertically,  to  admit  of 
the  introduction  of  one  of  the  glass  spheres.    This  introduction 
is  best  effected  by  means  of  a  special  instrument  designed  for 
the  purpose  by  Mr.  Mules.    The  spheres  are  made  ^  in  several 
sizes  to  suit  different  cases,  and  it  is  well  not  to  use  the  largest 
which  ^vill  fit  into  any  given  eye.    The  margins  of  the  sclerotic 
opening  are  now  united  vertically  by  some  points  of  interrupted 
suture ;  for  which  pm-pose  I  prefer  silk  to  catgut,  as  the  latter 
is  apt  to  undergo  absorption  before  complete  union  has  taken 
place.    The  conjunctival  opening  is  then  closed,  by  another 
set  of  sutures  placed  at  right  angles  to  the  sclerotic  line  of 
closiu-e.     Similar  antiseptic  jjrecautions  are  required  as  in 
simple  evisceration,  and  care  must  be  taken  that  all  bleeding 
in  the  cavity  has  ceased  before  the  glass  sphere  is  inserted. 
Before  the  lids  are  closed,  the  anterior  surface  of  the  globe  is 
well  covered  with  powdered  iodoform.     A  firm  antiseptic 
bandage  is  applied.    I  do  not  dress  the  eye  for  forty-eight 
hours,  and  after  that  once  every  twenty-four  hours,  using  the 
corrosive  sublimate  solution  freely,  and  iodoform.    There  is 
generally  some  reaction,  consisting  of  chemosis,  swelling  of  the 
eyelids,  and  pain,  and  sometimes  these  symptoms  are  very 
marked,  especially  if  rather  too  large  a  sphere  has  been  em- 
ployed.    In  the  course  of  a  week  or  so  this  all  passes  off,  and 
a  very  perfect  stump  is  obtained. 

To  prevent  excessive  reaction,  Mr.  Mules  biui'ows  into  the 
orbit  to  the  outer  side,  so  that  the  points  of  the  scissors  ma}' 
penetrate  well  beyond  the  back  of  the  globe,  and  then  intro- 
duces deeply  a  drain  of  gold  wire,  such  as  is  used  by  dentists, 
bringing  it  out  between  the  lids  at  the  outer  canthus.  An  ice- 
bag  is  applied.    The  drain  is  left  in  about  three  days. 

The  danger  that  the  glass  sphere  may  get  broken  by  a  blo^\■ 

^  By  Messrs.  Armstrong  of  Beausgate,  Maucliester. 
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uiDon  the  eye  has  been  put  forward  as  an  objection  to  this 
method.  No  doubt  it  is  an  accident  which  may  occur,  and 
"would  then  necessitate  the  enucleation  of  the  eye.  No  case 
of  the  kind  has  as  yet  been  recorded.  Silver  s^jheres,  instead 
of  those  of  glass,  have  been  sometimes  employed  to  obviate 
the  danger  referred  to. 

Conical  Cornea. — In  this  the  cornea  is  altered  in  shape 
to  that  of  a  cone.  The  change  is  due  to  an  atrophic  process 
y^^Nv.  in  the  cornea,  especially  at  its  centre,  in 

^-^■Bfc^^^  consequence  of  which  the  nomal  intra- 
Cm^m  ^^^fcik.  ocular  tension  acts  on  it,  so  as  to  distort 
^'I^KMBr^^  it  into  the  form  re^jresented  in  Fig.  81. 
-c??!^!^'^  The  cornea  remains  clear,  excejit  some- 

81-  times  just  at  the  apex  of  the  cone,  where 

a  slight  nebula  may  be  present.  The  condition  is  easy  of 
diagnosis  in  its  advanced  stages,  but  in  its  commencement 
may  not  be  so.  The  light  reflected  from  the  ophthalmoscope 
on  the  cornea  gives  rise  to  reflexions,  of  which  the  shape  is 
characteristic,  and  this  aids  in  the  diagnosis  of  the  early  stages. 

The  jjrocess  progresses  slowly,  but  never  leads  to  raptm-e 
of  the  cornea.  Both  eyes  are  apt  to  become  attacked  one  after 
the  other,  and  spontaneous  cure  does  not  take  place.  The  dis- 
turbance of  vision  is  very  great,  owing  to  the  extreme  iri-egular 
astigmatism  produced. 

Treatvient. — Glasses  (siDherical,  cylindrical,  or  hyperbolic) 
and  stenopaeic  apparatus  are  usually  of  little  value,  but  should 
be  experimented  with  in  each  case. 

Steinheim^  rejDorts  a  case,  in  which  the  keratoconus  was 
much  reduced,  and  V.  greatly  bettered,  bj'^  instillations  of 
eserine  and  the  ajiplication  of  a  pressure  bandage  continued 
for  several  months. 

But  it  is  u^Don  operative  measures  we  must  chiefly  rely  in 
this  aff"ection  for  any  valuable  imjDrovement  in  sight. 

Von  Graefe's  Method  consists  in  flattening  the  cornea  by 


^  Archives  of  OjMlud.,  vol.  ix.  No.  2.  p.  192. 
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the  production  of  an  ulcer  on  the  apex  of  the  cone,  and  the 
resulting  cicatricial  contraction.  From  the  surface  of  the 
cornea,  a  little  to  one  side  of  the  aj^ex  of  the  cone,  a  morsel  of 
corneal  substance  is  removed  with  a  cataract  knife,  care  beino' 
taken  not  to  open  the  anterior  chamber.  On  the  second  day- 
after  this  proceeding  the  wound  is  touched  with  mitigated 
lapis  (solid),  and  this  is  repeated  every  third  day  for  a  fortnight 
or  three  weeks.  Paracentesis  of  the  anterior  chamber  is  then 
performed  through  the  floor  of  the  ulcer,  and  the  aqueous 
humoru-  is  evacuated  every  second  day  for  a  week,  after  which 
the  healing  process  is  allowed  to  take  its  course.  A  bandage 
must  be  worn  during  the  whole  course  of  the  treatment. 
Finally,  when  the  contraction  and  consequent  flattening  is 
completed,  a  narrow  iridectomy  may  be  necessary,  in  conse- 
quence of  the  central,  or  almost  central,  and  rather  intense 
corneal  ojjacity. 

In  Bader's  Method  a  small  elliptical  flap  of  the  cornea  at  its 
apex  is  removed,  and  the  margins  are  brought  together  by  one 
or  two  fine  sutures.  The  sutures  are  omitted  by  many  surgeons 
as  useless,  and  as  liable  to  cause  irritation.  Opinion  is  divided 
as  to  whether  the  ellipse  should  lie  vertically  or  horizontally 
in  the  cornea.  Anterior  synechia  takes  place  in  a  large  number 
of  the  cases,  and  a  subsequent  optical  iridectomy  is  alw^ays 
required.  I  have  myself  no  experience  of  this  operation,  but 
it  is  said  to  be  attended  with  unusual  risk  of  supijuration  of 
the  cornea,  going  on  to  destruction  of  sight. 

Sir  William  Bowman's  Method  consisted  in  cutting  a  disc 
on  the  apex  of  the  cornea  with  a  small  trephine,  and  then 
severing  this  disc  with  forceps  and  cataract  knife.  Cicatrisa- 
tion of  the  wound  produces  the  desired  flattening  of  the  cone. 
Septic  infection  is  here  also  a  danger,  although  it  has  not  come 
under  my  own  observation. 

I  have  myself,  in  one  case,  employed  the  electro-cautery  to 
produce  the  desired  loss  of  substance  on  the  apex  of  the  cone, 
but  I  am  not  as  yet  in  a  position  to  speak  of  the  ultimate 
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result.  I  believe  that  others  have  used  the  electro-cautery 
with  good  result  for  sight.  The  proceeding  is  free  from  all 
risk  of  septic  infection. 

Mr.  Tweedy/  with  the  same  object,  has  had  recourse  to 
Multiple  Puncturings  of  the  apex  of  the  cone  with  a  fine 
cataract  needle.  The  summit  of  the  cone  is  transfixed  from 
three  to  six  times  at  each  sitting,  and  this  may  be  repeated  at 
intervals  of  two  weeks  or  more.  The  first  efi"ect  of  the  punc- 
tures is  to  allow  some  of  the  aqueous  humour  to  escape,  and 
then  the  eye  is  firmly  supported  with  a  bandage.  The  pupil 
is  kept  under  the  influence  of  eserine.  Eventually,  a  network 
of  cicatricial  tissue  forms,  which  flattens  the  cone  without 
giving  rise  to  much  corneal  opacity. 

Tumours  of  the  Cornea. — Epithelioma  has  occasionally 
been  found  starting  from  the  corneal  margin.  Dermoid  growths 
are  seen  on  the  margin  of  the  cornea,  extending  over  to  the 
conjunctiva.  They  are  described  in  connection  with  diseases 
of  that  mucous  membrane. 

Injuries  of  the  Cornea.— The  most  common  injuries  are 
those  caused  by  small  foreign  bodies  (particles  of  metal,  stone, 
etc.),  which  fly  into  the  eye,  and  which  may  either  cause  a 
mere  superficial  loss  of  substance,  or  may  stick  in  the  cornea. 
In  the  former  case  the  appUcation  of  a  protection  bandage  will 
enable  the  epithelium  to  be  completely  regenerated  in  a  day 
or  two,  while  a  few  drops  of  cocaine  will  relieve  the  pain. 

A  foreio-n  body  in  the  cornea  is  a  serious  matter,  in  propor- 
tion to  the^'depth  to  which  it  has  penetrated.  Very  superficial 
foreign  bodies  are  easily  removed,  and  leave  no  scar. 

In  removing  a  foreign  body  from  the  cornea,  the  surgeon 
need  use  no  instrumental  fixation  of  the  eye.  The  eye  is  to 
be  thoroughly  cocainised,  and  then  the  patient  being  seated 
leans  his  head  against  the  chest  of  the  surgeon,  who  stands  be- 
hind With  the  index  finger  of  the  left  hand,  the  surgeon 
then  raises  the  upper  lid  of  the  injured  eye,  pressing  the 
I  Diciionary  of  Practical  Surgery,  vol.  i.  \\  377. 
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margin  upwards  and  backwards,  while  with  the  second  finger 
he  depresses  the  lower  lid  in  a  similar  manner,  and  between  these 
two  fingers  he  can,  to  a  great  extent,  restrain  the  motions  of 
the  eyeball.  The  foreign  body  is  now  to  be  pricked  out  of 
the  cornea  with  a  special  needle,  without  more  injury  of  the 
general  sm-face  than  can  be  avoided,  the  jDatient  directing  his 
gaze  steadily  at  some  given  point.  If  the  foreign  body  be  . 
deep  in  the  layers  of  the  cornea,  it  must  be  dug  out,  as  it 
were ;  and  a  minute  gouge  is  made  for  this  purjiose.  A  band- 
age is  applied,  until  the  epithelium  is  regenerated. 

Simple  incised  wounds  of  the  cornea,  without  prolapse  of 
the  iris,  heal  rapidly  by  the  first  intention,  leaving  but  slight 
scar.  If  prolapse  of  the  iris  have  occurred,  and  the  case  be 
seen  sufiiciently  early,  attempts  should  be  made  to  repose  the 
prolapse  with  a  spatula,  or  to  induce  retraction  of  it  into  the 
anterior  chamber  by  use  of  eserine  or  atropine,  or  of  each  in 
turn.  If  all  these  attemjDts  fail,  the  prolapse  should  be  abscised 
carefully  on  a  level  ■with  the  corneal  surface. 

Arcus  Senilis. — This  is  a  change  which  is  developed  in 
the  cornea  without  previous  inflammation.  It  presents  the 
appearance  of  a  greyish  line  near  the  margin  of  the  cornea 
and  all  round  it,  most  marked  above  and  below,  and  never 
advancing  farther  towards  its  centre.  It  is  most  common  in 
elderly  people,  but  is  sometimes  seen  in  youth,  and  even  in 
childhood.  No  functional  changes  are  caused  by  it,  nor  does 
it  interfere  with  the  healing  of  a  wound  which  may  be  made 
in  that  part  of  the  cornea.  Arcus  senilis  is  caused  by  fatty 
degeneration  of  the  corneal  cells  and  fibrill^,!  and  is  not  a 
sclerosis,  as  has  been  suggested  by  some  authors. 

Nebula.  Macula.  Leucoma.— These  terms  are  apj^lied 
to  opacities  in  the  cornea,  of  varying  degrees,  the  result  of 
some  diseased  process,  or  consequent  upon  an  injury.  The 
first  term  is  used  for  very  slight  opacities,  often  discoverable 
only  with  oblique  illumination.  Macula  indicates  a  more 
1  His.  Bdtraije  z.  Norm,  unci palhol.  Anatomie  der  Cornea.    Basel,  1856. 
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intense  oimcity,  recognisaljle  by  day- light.  Leucoma  is  a 
comi^letely  non- translucent  and  intense!}^  white  ojiacity,  the 
result  always  of  an  ulcer,  which  has  destroyed  most  of  the 
true  corneal  tissue  at  the  affected  jjlace;  indeed,  it  is  often 
the  result  of  an  ulcer  which  has  eaten  its  way  through  the 
cornea.  In  these  latter  cases  the  ii'is  may  have  become 
adherent  in  the  corneal  cicatrix,  and  then  the  term  leucoma 
adhaerens  is  emjjloyed. 

Very  often,  eyes  with  a  nebulous  condition  of  the  cornea  of 
old  standing  are  myopic.  It  is  jirobable  that  this  myojDia  is 
produced  by  the  habitual  close  ajiproximation  of  objects  to 
the  eye,  owing  to  the  diminished  acuteness  of  vision  from  the 
oi^acity  of  the  cornea. 

Treatment. — Little  or  nothing  can  be  done  to  reduce  these 
opacities.  In  slight  and  fresh  cases,  massage  may  render 
them  less  intense. 

In  nebulous  cornea  a  stenopaic  apparatus  often  improves  the 
sight.  This  consists  in  a  metal  j^late  with  a  small  central  hole 
or  slit,  which  is  placed  before  the  jjatient's  eye  in  a  spectacle 
frame.  By  this  arrangement  a  large  portion  of  the  rays  which 
pass  through  irregular  parts  of  the  cornea,  and  which  merelj' 
confuse  the  sight,  are  cut  off.  Where  myopia  is  present  the 
suitable  concave  glasses  for  distant  vision  should  be  jDrescribed. 

For  leucoma  The  Operation  of  Tatooing  has  been  proposed 
by  de  Wecker,  and  is  a  valuable  proceeding  for  improvement 
of  the  appearance  of  the  eye.  Either  the  whole  surface  of 
the  leucoma  may  be  tatooed,  or  only  part  of  it ;  e.g.  its  centre, 
in  order  to  represent  a  pupil.  The  material  used  is  fine 
Indian  ink,  rubbed  into  a  very  thin  paste.  The  eye  having 
been  cocainised,  the  leucoma  is  spread  over  with  this  paste, 
and  then  covered  with  innumerable  punctures  by  means  of  de 
Wecker's  multiple  tatooing-needle,  each  stab  of  which  carries 
into  the  corneal  tissue  some  of  the  black  pigment.  The  colora- 
tion continues  sufficiently  intense  for  some  months,  but  then 
often  begins  to  get  pale;  owing,  probably,  to  the  pigment  falling 
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out  of  the  punctures.  A  better  method  of  tatooing,  by  which 
the  pigmentation  hxsts  longer,  is  performed  with  de  Wecker's 
single  grooved  needle.  The  pigment  is  placed  in  the  groove 
of  the  instrument,  which  is  then  passed  into  the  true  cornea,  a 
long  canal  being  made  in  a  plane  parallel  to  its  surface.  On 
withdrawal  of  the  needle  the  pigment  remains  behind.  A 
large  number  of  such  canals  must  be  made  in  close  proximity 
to  each  other,  until  the  desired  intensity  of  colour  is  obtained. 

In  cases  where  the  whole  cornea  is  leucomatous,  and,  con- 
sequently, where  no  restoration  of  sight  can  be  obtained  by 
means  of  an  artificial  pupil.  Transplantation  of  a  Portion  of  Clear 
Cornea  from  a  rabbit's  eye,  or  from  a  freshly  enucleated  human 
eye,  has  been  repeatedly  performed  by  ophthalmologists  in 
various  parts  of  the  world.  Very  many  of  these  operations 
have  been  perfectly  successful  in  a  surgical  sense,  i.e.  in  so  far 
as  the  healing-in  of  the  transplanted  flap  was  concerned ;  but, 
with  two  exceptions,  they  all  ended  in  disappointment,  in  con- 
sequence of  the  flap  not  retaining  its  transparency.  In  the 
course  of  a  week  or  two,  the  transplanted  portion  invariably 
became  as  opaque  as  the  leucoma  had  been  before.  The  mode 
of  proceeding  consisted  in  removing  a  portion  of  the  leucoma 
with  a  trephine,  and  then,  with  the  same  instrument,  cutting 
a  disc  out  of  the  clear  cornea  to  be  utilised,  and  inserting  it 
into  the  opening  in  the  leucoma. 

Various  theories  were  formed  to  account  for  the  occurrence 
of  the  opacity  in  the  transplanted  flap,  but  into  all  of  these  it 
is  unnecessary  to  enter.  Von  Hippel  ^  came  to  the  conclusion, 
that  the  onset  of  the  opacity  was  due  to  the  entrance  of  the 
aqueous  humour  into  the  substance  of  the  cornea,  owing  to  the 
solution  of  continuity  in  its  posterior  epithelium :  Leber's  ex- 
periments having  shown  that,  unless  this  epithelial  layer  be 
intact,  the  transparency  of  the  cornea  cannot  be  maintained. 
Von  Hippel,  acting  on  this  theory,  apj)lied  a  trephine  to  the 

1  Bericht  der  Ophlh(d.  Oesdlschafi  zu  Heidelhenj,  1886,  p.  54. 
^  ^1 .  V.  Oraefe's  A  rchiv,  vol.  xix.  p.  87. 
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leucoma  as  deep  as  the  posterior  elastic  lamina,  and  then  dis- 
sected off  the  superficial  layers  contained  within  the  ring,  leav- 
ing only  the  posterior  elastic  lamina  and  posterior  epithelium. 
With  the  same  trephine  he  then  excised  a  disc  of  its  entire 
thickness  from  a  rabbit's  cornea,  and  applied  it  to  the  wound. 
Iodoform  was  dusted  over  this,  and  a  bandage  applied.  Heal- 
ing took  place  readily,  and,  twenty  months  afterwards,  the 
flap  continued  transparent  and  vision  =^V  Von  Hippel 
has  had  one  other  successful  case. 


CHAPTEE  IX. 


DISEASES  OP  THE  SCLEROTIC. 

Scleritis  appears  in  the  form  of  a  rather  circumscribed  purplish 
spot  close  to,  or  2  to  3  mm.  removed  from,  the  corneal  margin. 
It  is  often  unattended  by  pain,  unless  when  the  eye  is  exposed 
to  irritating  causes,  and  need  not  be  elevated  above  the  level 
of  the  sclerotic ;  but,  in  very  severe  cases,  there  is  decided 
swelling  at  the  affected  place,  with  pain,  more  or  less  pro- 
nounced and  increased  on  jaressure  ;  while,  in  a  few  cases,  the 
cornea  in  the  immediate  neighbourhood  becomes  opaque  to  a 
marked  degree  (sclerotising  opacity).  All  these  appearances 
are  capable  of  disappearing,  and  may  reappear  at  an  adjoining 
place,  and  in  this  way,  in  time,  the  whole  circumference  of  the 
sclerotic  may  have  been  attacked.  The  duration  of  this  affec- 
tion is  always  long ;  and,  in  those  instances  where  the  entire 
sclerotic  becomes  affected  by  degrees,  the  process  may  last  for 
years,  on  and  oflF. 

Severe  cases  become  complicated  with  iritis  and  choroiditis, 
and  then  come  under  the  denomination  of  anterior  sclero- 
choroiditis.  Even  in  mild  cases,  dusky  patches  are  apt  to  be 
left  behind. 

Scleritis  is  a  rare  disease;  although  the  diagnosis  "scleritis" 
is  often  made  by  inexperienced  persons,  every  "  redness  of  the 
white  of  the  eye"  being  taken  for  inflammation  of  the  sclerotic. 
Beginners  are  warned  against  this  error.  Iritis,  cyclitis,  and 
conjunctivitis,  as  well  as  scleritis,  cause  redness  of  the  white 
of  the  eye. 

Causes. — The  affection  is  often  found  to  be  of  rheumatic 
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origin ;  it  occurs  sometimes  in  i^ersons  of  scrofulous  or  syphilitic 
constitution ;  and  is  more  frequent  in  women  than  in  men. 

Treaiment. — No  irritant  should  be  applied  to  the  eye.  Local 
treatment  should  be  confined  to  warm  fomentations,  protection, 
and  atropine  to  avert  iritis.  In  addition  to  these,  massage  ^ 
should  be  used,  if  there  be  not  too  great  tenderness  on  pressure. 
Leeching  at  the  external  canthus  is  sometimes  of  use.  As 
regards  internal  remedies,  where  a  syphilitic  taint  is  present, 
mercury  should  be  employed ;  if  struma,  cod-liver  oil,  maltine, 
etc. ;  or  if,  as  is  most  frequently  the  case,  a  rheumatic  taint  be 
the  source  of  the  evil,  large  doses  of  salicylate  of  sodium,  say 
20  grains  four  times  a  day,  will  often  be  found  to  act  well. 
Iodide  of  potassium  and  hypodermic  injections  of  pilocarjDine 
are  useful  remedies  in  some  cases  of  this  obstinate  disease. 

Injuries  of  the  Sclerotic— Simple  incised  wounds  heal 
without  difficulty.  Those  which  are  complicated  with  prolapse 
of  the  choroid  and  vitreous  body  are  apt  to  be  attended  with 
intraocular  haemorrhage,  detachment  of  the  retina,  or  violent 
intraocular  inflammation. 

A  danger  of  a  simple  incised  sclerotic  wound,  even  though 
healing  take  place  rapidly,  is  that,  long  afterwards,  as  a  result 
of  the  cicatrisation,  a  change  in  the  relation  of  the  retina  to 
the  choroid  and  sclerotic  may  be  produced,  with  consequent 
detachment  of  the  retina. 


1  Massage  was  iutroduced  into  oplitlialmic  therapeutics  by  H.  Pagensteclier 
of  Wiesbadeu  {Centralb.  f.  Augenhk.  Dec.  1878).  Pressure  is  made  against 
the  edge  of  the  upper  or  lower  eyelid,  as  the  case  may  be,  with  the  thumb  or 
forefinger,  and  the  eyelid  is  rubbed  as  rapidly  as  possible  to  and  fro  over  the 
eyeball,  in  a  radiating  or  circular  direction.  The  rubbing  should  be  done 
without  pressing  heavily  on  the  globe  ;  the  finger  flying  over  the  eye.  Some 
yellow  precipitate  ointment  may  be  previously  inserted  into  the  conjimctival 
sac.  The  efl'ect  of  the  measure  depends  probably  upon  the  complete  evacua- 
tion for  a  time  of  the  blood  and  lymph  vessels  around  the  sclero-corneal  margin 
and  in  the  cornea,  by  which  they  afterwards  gain  gi-eater  capacity  for  absorb- 
ing exudations  which  may  be  present.  After  massage  the  intraocular  tension 
is  often  reduced  for  a  while.  Chronic  affections  of  the  cornea  and  sclerotic  are 
those  for  which  the  proceeding  has  proved  most  useful. 
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Rupture  of  the  Sclerotic  often  occurs  from  blows  on  the 
eye,  the  most  usual  situation  being  the  immediate  neighbour- 
hood of  the  cornea.  Prolapse  of  the  iris  and  ciliary  body,  and 
evacuation  of  the  lens  and  of  portion  of  the  vitreous,  often 
accompany  these  injuries,  and  involve  loss  of  the  eye ;  while, 
if  cyclitis  be  set  up,  danger  to  the  other  eye  by  sympathetic 
ophthalmitis  may  arise. 


CHAPTER  X. 


DISEASES  OF  THE  IRIS. 

Iritis.— The  most  rational  division  of  the  diflferent  kinds  of 
iritis  is  that  founded  on  their  pathology,  namely :— (1)  Sim])le 
Plastic  Iritis;  (2)  Serous  Iritis;  and  (3)  Parenchymatous  (including 
Purulent)  Iritis. 

Their  Common  Characteristics,  more  or  less  marked,  are : — 
Irritability  of  the  eye,  and  pericorneal  vascular  injection,  with 
loss  of  lustre,  discoloration,  and  functional  disturbances  (im- 
paired mobility)  of  the  iris.  ' 

Exudation  of  inflammatory  products  is  present,  in  greater 
or  less  degree,  in  all  these  forms,  and  is  found  : — 1.  On  either 
surface  of  the  iris  and  in  the  pupil,  in  plastic  iritis.  2.  In  the 
aqueous  humour  and  posterior  surface  of  the  cornea,  in  serous 
iritis.    3.  In  the  tissue  of  the  iris,  in  parenchymatous  iritis. 

Posterior  synechise,  i.e.  adhesions  between  the  iris  and 
the  anterior  capsule  of  the  lens,  occur  as  the  result  of  inflam- 
matory exudation  on  the  posterior  surface,  or  on  the  pupillary 
margin,  of  the  iris.  The  presence  of  posterior  sjniechias  is 
ascertained  by  observing  the  motion  of  the  pupil,  when  the 
eye  is  placed  alternately  in  strong  hght  and  in  deep  shadow ; 
or,  by  observing  the  effect  of  a  drop  of  atropine  solution  on 
the  pupil,  the  latter  dilating  only  at  those  places  where  there 
are  no  synechia.  If  the  entire  pupillary  margin  have  become 
adherent,  the  condition  is  termed  complete  posterior  synechia, 
circular  posterior  synechia,  ring  synechia,  or  exclusion  of  the 
pupil ;  and  in  such  cases,  if  of  some  standing,  atropine  has  no 
effect  on  the  pupil.    If  the  area  of  the  pupil  be  filled  with 
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exudation,  circular  synechijB  being  usually  also  present,  the 
condition  is  known  as  occlusion  of  the  pupil. 

A  mistake,  into  which  beginners  very  often  fall,  is  to  take 
a  case  of  iritis  to  be  conjunctivitis  or  scleritis;  the  "redness  of 
the  white  of  the  eye"  being  what  misleads.  The  condition 
of  the  iris  itself  will  assist  most  in  the  diagnosis.  Moreover, 
the  pain  in  iritis  is  of  neuralgic  character,  but  in  conjunctivitis 
is  similar  to  that  caused  by  a  foreign  body  in  the  conjunctival 
sac ;  in  iritis  there  is  no  discharge,  while  in  conjunctivitis  the 
eyelids  are  gummed  in  the  morning  by  muco-purulent  discharge. 
Of  course  iritis  and  conjunctivitis  may  occur  together. 

Complications. — It  must  not  be  supposed  that,  when  the 
diagnosis  "  iritis  "  is  made,  the  iris  is  always  the  only  part  of 
the  eye  involved  in  the  diseased  process.  In  severe  cases  of 
iritis,  especially  those  of  syphiHtic  origin,  the  ciliary  body, 
choroid,  and  vitreous  humour  often  take  part  in  the  inflamma- 
tion, and  even  the  retina  and  optic  nerve  may  be  implicated. 
To  determine  whether  any  such  complication  be  present  is  not 
often  possible  during  the  acute  stage ;  and  it  is  usually  only 
after  the  acute  inflammatory  symptoms  have  subsided,  and  the 
pupil  has  become  clear,  that  disseminated  changes  in  the 
choroid,  opacities  in  the  vitreous  humour,  and  retinitis  and 
optic  neuritis,  which  may  lead  to  optic  atrophy,  are  discovered, 
with  their  corresponding  depreciation  of  vision.  In  slight 
cases  of  iritis,  the  inflammation  is  usually  confined  to  the  iris. 

Simple  Plastic  Iritis  is  the  most  common  form.  In  it 
the  pericorneal  injection  is  generally  well  marked,  sometimes 
causing  elevation  of  the  limbus  of  the  conjunctiva,  and  even 
general,  although  slight,  chemosis.  In  very  mild  cases,  how- 
ever, as  also  in  chronic  cases,  the  injection  may  be  slight.  The 
loss  of  lustre  of  the  iris  is  well  marked,  owing  to  disorganisa- 
tion of  the  epithelium  covering  its  anterior  surface,  and  to 
clouding  of  the  aqueous  humour.  For  the  same  reasons  there 
is  considerable  change  in  the  colour  of  the  iris,  a  blue  or  grey 
iris  becoming  greenish,  and  a  brown  iris  becoming  yellowish ; 
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but  it  must  be  stated  that  a  green  iris  is  also  seen  during  the 
absorption  of  haemorrhage  in  the  anterior  chamber.  In  some 
rare  cases  of  plastic  iritis,  an  enormous  quantity  of  gelatinous 
exudation  is  present  in  the  anterior  chamber.  Posterior 
synechise  are  very  liable  to  form. 

In  Secondary  Syphilis  one  often  sees  iritis,  which,-  although 
doubtless  due  to  the  syphilitic  taint,  presents  no  clinical  char- 
acteristic different  from  ordinary  simple  plastic  iritis,  yet  it  is 
probable  that  many  of  these  cases  are  parenchymatous,  or 
gummatous.^ 

Bheumatic  Iritis  is  of  the  simple  plastic  form,  but  accom- 
panied by  pericorneal  injection,  which  is  great  in  proportion 
to  the  other  signs  of  iritis  present.  The  pain  in  rheumatic 
iritis  is  often  peculiarly  severe. 

Gononhceal  Iritis  is  a  mixture  of  the  plastic  and  serous 
forms.  It  does  not  attend  on,  nor  immediately  follow  a 
gonorrhoea;  but  an  attack  of  rheumatic  arthritis,  usually  of 
the  knees,  always  intervenes.  Gonorrhceal  iritis  is  extremely 
rare. 

Serous  Iritis.  (Keratitis  punctata.  Aquocapsulitis.  Des- 
cemetitis.)— Here  the  exudation  is  mainly  a  serous  fluid.  From 
this  fluid  fibrinous  elements,  in  the  form  of  very  fine  yellowish 
spots,  are  precipitated  on  the  posterior  surface  of  the  cornea, 
chiefly  in  its  lower  quadrant  and  often  in  a  triangular  shape, 
the  base  of  the  triangle  corresponding  vrith  the  lower  margin 
of  the  cornea,  the  apex  being  directed  towards  the  centre  of 
the  cornea.  In  cases  where  the  corneal  deposit  continues  for 
a  length  of  time,  permanent  secondary  changes  in  the  true 
cornea  are  produced,  and  a  consequent  pecuhar  triangular 
opacity  at  the  lower  part  of  the  cornea  will  ever  afterwards 
indicate  the  nature  of  the  process  which  has  gone  before. 

In  serous  iritis  the  anterior  chamber  is  often  deep,  owing 
to  the  quantity  of  fluid  secreted,  and  the  aqueous  humour  is 
opaque.    The  increase  in  the  contents  of  the  anterior  chamber 

1  Fuclis.,  A.  V.  Graefe's  Archiv,  xxx.  pt.  3,  p.  139. 
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frequently  causes  increase  in  the  intraocular  tension.  The 
pupil,  as  in  glaucoma,  is  ajDt  to  be  dilated,  and  the  pericorneal 
injection  and  general  irritability  of  the  eye  may  be  but  slight. 
Pure  serous  iritis  is  perhajDS  not  so  common  as  a  mixed  form 
of  sero-plastic  iritis. 

Parenchymatous  (including  Purulent)  Iritis. — Here  the 
inflammatory  product  is  situated  in  the  tissue  of  the  iris. 
The  consequent  swelling  of  the  iris  may  be  present  over  its 
whole  extent,  or  may  be  confined  to  a  circumscribed  part  of  it. 
In  the  latter  case  the  swelling  is  sometimes  called  a  condyloma, 
tubercle,  or  gumma.  The  colour  of  the  iris  changes  remark- 
ably, at  the  affected  part,  to  a  yellowish  or  reddish-yellow  hue, 
and  new  vessels  are  formed  in  it. 

In  Syphilis,  late  in  the  secondary  stage,  a  form  of  iritis 
occurs,  which  may  be  always  recognised  as  syphilitic.  It  is 
characterised  by  the  formation  of  circumscribed  tumours,  or 
small  gummata  of  a  pale  yellowish  colour',  the  rest  of  the  iris 
being,  apparently,  intact.  These  tumours  vary  in  size  from 
that  of  a  hemp  seed  to  that  of  a  small  pea,  and  are  situated 
usually  at  the  pupillary  margin,  occasionally  at  the  periphery 
of  the  iris,  and  very  rarely  in  the  body  of  the  iris.  There 
may  be  but  one  tumour  present,  and  there  are  seldom  more 
than  three  or  four.  This  form  belongs  to  the  parenchymatous 
class,  and  is  by  no  means  common. 

Symptoms  of  Iritis  in  General. — 1.  Pain.  This  is  situated 
not  so  much  in  the  eye  as  in  the  brow  over  it,  in  the  corre- 
sponding side  of  the  nose,  and  in  the  malar  bone,  and  may 
even  extend  to  the  whole  side  of  the  head.  It  varies  in  its 
intensity;  it  is  usually  more  severe  at  night,  and  is  often 
called  neuralgia  by  the  patients.  The  simple  plastic  form  is 
the  one  attended  with  the  most  severe  pain,  the  serous  form 
is  generally  unattended  with  pain,  while  the  parenchymatous 
form  is  often  excessively  painful,  and  again  completely  pain- 
less. 2.  Lacrymation  and  photophobia  are  occasionally 
present,  but  never  to  such  a  degree  as  is  often  observed  in 
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certain  corneal  affections.  3.  Dimness  of  vision.  This  is 
usually  complained  of  as  soon  as  the  inflammation  is  pro- 
noiuiced,  and  is,  in  general,  the  more  marked,  the  nearer  the 
form  approaches  to  that  of  serous  iritis,  i.e.  the  more  the  pos- 
terior surface  of  the  cornea  is  covered  with  fibrinous  deposit, 
and  the  more  cloudy  the  aqueous  humour  is.  Exudation  in 
the  pupil  may  reduce  vision  to  a  quantitative  amount. 

Prognosis. — It  is  impossible  to  foretell  the  length  of  dura- 
tion of  an  attack  of  iritis ;  cases  which  are,  in  other  respects, 
mild,  i.e.  where  the  pupil  dilates  well  and  rapidly  to  atropine, 
where  the  aqueous  humour  is  clear,  and  where  but  little  lymph 
is  thrown  out,  often  continuing  for  weeks  irritable  and  painful, 
with  a  marked  tendency  to  relapse  if  treatment  be  at  aU  re- 
laxed. An  attack  of  iritis  may  last  from  two  to  eight  weeks ; 
the  plastic  form  being  the  most  rapid,  and  the  serous  form 
the  slowest.  Eecurrences  of  the  inflammation  are  common, 
partly  as  the  result  of  irritation  from  dragging  during  the 
motions  of  the  iris  at  points  where  posterior  synechias  are 
situated,  and  partly  owing  to  the  constitutional  taint  which 
may  have  given  rise  to  the  iritis  in  the  first  instance. 

It  is  possible  that  any  fonn  of  iritis,  if  carefully  treated 
from  the  beginning,  may  leave  the  eye  in  as  healthy  a  con- 
dition as  before ;  but,  it  is  a  more  common  result,  in  s^jite  of 
every  efFort,  for  posterior  synechise,  isolated  or  as  a  circular 
synechia,  to  be  left  behind.  The  presence  of  a  few  isolated 
synechiaj,  if  the  pupil  be  clear,  is  in  itself  harmless  to  sight ; 
but,  if  relapses  take  place,  and  fresh  adhesions  be  formed,  a 
complete  posterior  synechia  may  ultimately  be  established. 
When  this  occurs,  the  aqueous  humour  being  still  secreted 
behind  the  iris,  the  latter  becomes  bulged  forward  like  the 
sail  of  a  ship,  until  it  touches  the  peripheral  part  of  the 
cornea,  while  the  centre  of  the  anterior  chamber  retains  its 
normal  depth.  This  condition  is  very  liable  to  induce 
glaucomatous  tension  (secondary  glaucoma),  and  consequent 
loss  of  vision ;  or,  if  the  eye  escape  this  danger,  the  traction 
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on  the  ciliary  body  produced  by  the  tensely  stretched  iris  may 
develope  chronic  inflammation  of  the  ciliary  body  and  choroid — 
so  called  chronic  ii'ido-cyclitis,  or  ii'ido-choroiditis ;  and  this 
may  lead  to  diminished  tension  and  phthisis  bulbi,  with 
detachment  of  the  retina  and  calcification  of  the  lens.  Or, 
the  eye  having  been  first  blinded  by  high  tension,  may  at  a 
later  period  undergo  phthisis  bulbi. 

Complete  posterior  synechia  may  of  course  result  from  the 
first  and  only  attack  of  iritis,  and  not  by  means  of  repeated 
relapses. 

Cmses. — Iritis  is  not  common  in  children,  excejst  as  com- 
plicating a  corneal  process,  or  as  a  result  of  congenital  syphilis. 
Towards  puberty  slight  plastic  iritis  is  sometimes  found  in 
girls.  Youth  and  middle  age  are  the  times  of  life  in  which 
iritis  is  most  often  seen,  while  in  old  age  it  again  becomes 
rare. 

More  than  50  per  cent  of  the  cases  depend  on  syiDhilis,  and 
a  large  proportion  of  the  remainder  are  due  to  rheumatism. 
During  desquamation  after  smallpox  plastic  iritis  is  sometimes 
observed.  In  metria  and  septicaemia  purulent  iritis  occurs,  as 
also  with  tyijhoid  fever,  pneumonia,  and  recurrent  fever. 
Diabetes  sometimes  causes  iritis  of  a  plastic  or  j^urulent  form. 

Treatment. — Atropine  is,  above  every  other,  the  most 
important  means.  It  is  used  in  solution  (Atrop.  sulph.  gr.  iv, 
Aq.  dest.  §i)  as  drops. By  paralysing  the  sphincter  iridis  it 
provides  rest  for  the  inflamed  iris;  and,  if  adhesions  have 
already  formed,  the  dilatation  of  the  pupil  may  break  them 
down;  while,  if  none  are  as  yet  present,  the  dilatation  will 
greatly  aid  in  preventing  their  formation.  To  jsroduce  a 
maximum  effect,  where  it  is  desired  to  break  down  adhesions, 
six  drops  should  be  instilled  into  the  eye,  with  an  interval  of 
from  five  to  ten  mimites  between  each;  and,  in  this  way, 
every  drop  has  time  to  make  its  way  into  the  anterior 

1  Also  iu  the  form  of  ointment,  Atrop.  sulph.  gr.  iv,  Vaselin  ad  gi.  A 
little  of  which  is  put  into  the  conjunctival  sac. 
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chamber,  and  finally  the  accumulated  effect  of  all  six  is 
obtained.  More  than  one  drop  can  hardly  be  retained  in  the 
conjunctival  sac  at  a  time.  The  usual  run  of  cases  of  iritis 
require  a  drojD  in  the  eye  from  twice  to  four  times  a  day. 

Some  individuals  are  peculiarly  susceptible  of  Atropine 
Poisoning,  of  which  the  symptoms  are  : — Dryness  of  the  throat, 
fever,  fulness  in  the  head,  headache,  delirium,  coma.  The 
antidote  is  morphium,  of  which  \  grain  used  hypodermically 
neutralises  ^  grain  of  atropine  in  the  system,  according  to 
Leeser.-^  Atropine  poisoning  occurs  by  reason  of  introduction 
of  the  solution  into  the  stomach  through  the  lacrymal  canali- 
culi  and  the  nose  and  fauces  ;  and,  in  order  to  prevent  this, 
the  finger  (of  the  patient)  may  be  placed  in  the  inner  canthus, 
so  as  to  occlude  both  canaliculi  during,  and  for  some  moments 
after,  the  introduction  of  the  drop  into  eye.  After  long 
use  of  atropine,  the  skin  of  the  lower  eyelid,  or  of  both  eyelids, 
from  infiltration  with  the  drug,  often  becomes  eczematous, 
red,  swollen,  and  painful ;  and,  in  other  cases,  follicular  con- 
junctivitis is  induced.  If  these  occur,  sol.  extr.  belladonna 
(gr.  viii  ad  3i)  should  be  substituted  for  atropine,  and  suitable 
remedies  (see- pp.  121  and  83)  used  for  skin  or  conjimctiva. 
In  old  people,  tenesmus  and  retention  of  urine  sometimes  result 
from  use  of  atropine. 

In  addition  to  the  instillation  of  atropine,  the  patient,  in 
severe  cases  of  iritis,  should  be  confined  to  a  dark  room,  and 
even  to  bed. 

In  Simple  Plastic  Iritis,  iodide  of  potassium,  or  perchloride 
of  mercury,  may  be  given  internally.  If  there  be  much  irrita- 
tion, pericorneal  injection,  or  chemosis,  leeching  at  the  ex- 
ternal canthus  is  of  use.  Intermittent  warm  fomentations 
(every  two  hours)  promote  healthy  vascular  reaction.  Pain 
is  to  be  relieved  by  hypodermic  injections  of  morphium,  and 
by  chloral  internally. 

In  rheumatic  iritis,  and  in  iritis  due  to  diabetes,  salicylate 

1  Die  Pvpillarlmoegung,  etc.,  p.  75. 
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of  sodium  in  large  doses  (20  to  30  grains  every  three  hours) 
has  often  a  remarkably  favourable  effect. 

In  Serous  Iritis  a  small  quantity  of  atropine  will  suffice,  as 
there  is  little  tendency  to  the  formation  of  synechia3;  and, 
the  irritation  being  slight,  leeching  is  unnecessary.  The  skin 
(pilocarpine  hypodermically,  Turkish  baths,  and  dry  rubbing), 
kidneys,  and  bowels  should  be  acted  on ;  and  to  the  diuretics 
prescribed  some  iodide  of  potassium  may  be  added.  Turpen- 
tine in  3i  doses,  as  recommended  by  Carmichael  of  Dublin,  is 
often  a  useful  remedy  here.  Mr.  John  Tweedy  prefers 
Chian  turpentine  in  5 -grain  doses  every  three,  four,  or  six 
hours. 

Blistering  on  the  temples,  or  behind  the  ear,  is  with  many 
surgeons  a  favourite  remedy.  It  adds  to  the  annoyance  of  the 
patient,  but  I  have  no  belief  in  it  as  a  remedy  in  this,  or, 
indeed,  in  any  other  eye  disease. 

Great  care  is  required  in  watching  the  tension  of  the  eye 
in  this  form  of  iritis,  and,  if  it  be  found  to  increase  and  to 
remain  high  for  three  or  four  days,  paracentesis  of  the  anterior 
chamber  must  be  performed  to  reduce  it  temporarily,  while 
the  iritis  is  still  progressing  towards  cure.  This  little  opera- 
tion will  also  be  called  for  if  there  be  much  deposit  on  the 
posterior  surface  of  the  cornea ;  as,  by  means  of  it,  the  deposit, 
to  a  great  extent,  may  be  floated  away.  (For  mode  of  perform- 
ing paracentesis  see  jd.  167.) 

In  Parenchymatous  Iritis  it  is  important  to  obtain  rapid 
absorption  of  the  inflammatory  products,  which  are  so  abun- 
dantly thrown  out,  and  which,  in  an  organ  like  the  eye,  would 
soon  cause  extensive  destruction.  Consequently,  unless  it  be 
the  purulent  form,  the  system  should  be  put  under  the  influence 
of  mercury  as  quickly  as  possible  by  the  use  of  inunctions  of 
mercurial  ointment,  or  by  small  doses  of  calomel  internally ; 
and  this  treatment  is  indicated,  even  when  the  inflammation 
IS  not  of  syphihtic  origin.  Warm  fomentations  are  useful. 
An  after-treatment  with  iodide  of  potassium  is  to  be  employed. 
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In  syphilitic  iritis  of  the  plastic  form  von  Graefe  was  fond 

of  the  following  formula  : — 

Hydrag.  biiiiodid.  gr.  vi ;  Potass,  iodidi,  3iss. ;  Aq.  destill.  gss. ; 
Syr.  Aurant.  giiss.in..  A  teaspoon ful  to  be  taken  once  a  day.  The  dose 
to  be  gradually  increased. 

In  Purulent  Iritis,  quinine,  or  salicylate  of  sodium  are  the 
most  suitable  internal  remedies. 

Injuries  of  the  Ieis. 

Punctured  Wounds  of  the  eye  frequently  implicate  the 
iris,  but  rarely  do  so  without  also  injuring  the  crystalline  lens, 
or  ciliary  body,  on  which  then  the  chief  interest  centres,  as 
being  the  organs  from  which  serious  reaction  is  apt  to  emanate. 
If  a  simple  incised  wound  of  the  iris  be  observed,  it  may  be 
regarded  as  of  little  importance;  for  inflammatory  reaction 
need  not  be  feared,  and  any  extravasation  of  blood  into  the 
anterior  chamber  (hyphsema)  becomes  absorbed,  while,  as  a 
whole,  the  functions  of  the  iris  will  probably  not  be  affected. 

Foreign  Bodies  of  small  size,  such  as  bits  of  steel  or  iron, 
may  perforate  the  cornea  and  fasten  in  the  iris,  the  puncture 
in  the  cornea  closing  rapidly,  and  possibly  no  aqueous  humour 
being  lost.  It  is  necessary  always  to  remove  such  a  foreign 
body  without  delay,  although  for  some  time  it  may  cause  no 
reaction.  An  incision  should  be  made  with  a  Graefe's  knife 
at  the  margin  of  the  cornea  corresponding  to  the  position  of 
the  foreign  body,  and  the  portion  of  iris  containing  the  foreign 
body  is  then  removed  with  forceps  and  scissors. 

Blows  on  the  Eye  are  apt  to  cause  one  of  several  remark- 
able lesions  of  the  iris,  namely  : — 

1.  Iridodialysis,  i.e.  separation  of  the  iris  from  its  attach- 
ment to  the  ciliary  body,  which  is  usually  accompanied  by 
considerable  hyphsema.  As  much  as  one  half  of  the  circum- 
ference of  the  iris  may  be  involved  in  the  lesion  (Fig.  82),  or 
the  latter  may  be  so  small  as  to  be  detected  only  by  aid  of 
light  transmitted  to  the  eye  by  the  ophthalmoscope;  and 
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then  not  only  the  physiological  pujiil,  but  also  the  minute 
marginal  traumatic  pupil  will  be  illuminated.  The  functions 
of  the  eye  after  such  an  injmy, 
even  when  extensive,  may  be 
but  little  disturbed. 

Eestoration  to  the  normal 
state  in  these  cases  rarely  takes 
place.  I  have  observed  one  case  ^ 
in  which  the  iridodialysis  was 
healed,  and  there  is  one  other 
such  case  recorded.  The  lengthened  use  of  atropine  is  the 
most  likely  way  to  promote  such  a  result,  which  can  only  be 
hoped  for  if  the  iridodialysis  be  not  extensive,  and  the  case 
be  seen  early. 

2.  Betroflexion  of  the  Iris.— A  portion  of  the  iris  in  its  entire 
width  becomes  folded  back  on  the  ciliary  processes,  giving  the 
appearance  of  a  coloboma  produced  by  a  wide  and  perii^heral 
iridectomy.  In  a  true  coloboma  the  ciliary  processes  would 
be  easily  seen,  but  not  so  in  retroflexion,  for  the  processes 
being  covered  by  the  retroflected  iris  present  a  smooth  surface. 
A  slight  dislocation  of  the  lens  in  the  direction  away  from  the 
iris-lesion  is  often  observed. 

3.  PMpture  of  the  Sphincter  Iridis.—Theve  are  not  many  cases 
of  this  lesion  recorded ;  although,  according  to  Hirschberg,^  in 
all  cases  of  permanent  traumatic  mydriasis,  the  margin  of  the 
pupil  is  torn. 

4.  Traumatic  Aniridia. ~TI\q  whole  iris  may  be  torn  from 
its  ciliary  insertion  and  found  lying  in  the  anterior  chamber, 
or  under  the  conjunctiva,  having  in  the  latter  case  passed 
through  a  rent  at  the  corneo-scleral  margin. 

5.  Anteversion.~H\im  must  always  be  accompanied  with 
iridodialysis.  The  detached  portion  of  iris  is  then  twisted  on 
Itself  so  that  the  uveal  surface  is  turned  to  the  front.  ^ 


Oph.  Rev. ,  1887,  p.  103.  Cenlralbl.  f.  Ancjenheilk.,  1886,  p.  368. 

L.  Werner  in  Oph.  Rev.,  1887,  p.  104. 
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6.  Traumatic  ilfyfZjwsis.— Permanent  dilatation  of  the  pupil 
after  a  blow  is  not  very  uncommon,  and  has  been  commonly 
referred  to  paralysis  of  the  sphincter.  (See  above,  under 
Rupture  of  the  Sphincter  Iridis). 

New  Growths  of  the  Iris. 
Cysts.— These  vary  from  a  very  smaU  size  to  that  which 
would  fill  the  anterior  chamber.     They  may  have  either  serous 
or  solid  contents.    The  serous  kind  was  said  to  result  always 
from  a  trauma  causing  an  anterior  synechia,  or  other^nse 
shutting  off  a  fold  of  the  iris  which  became  distended  mto  a 
cyst  by  accumulation  of  aqueous  humour.    A  case,  however, 
which  was  not  preceded  by  a  trauma  has  come  under  my 
notice     The  cysts  with  solid  contents  (epidermoid  elements) 
are  believed  to  have  their  origin  in  an  eyelash  or  morsel  of 
epidermis,  which  may  have  made  its  way  into  the  anterior 
chamber  by  occasion  of  a  perforating  corneal  wound.  All 
these  cysts  are  sources  of  serious  danger  to  the  eye  (irido- 
choroiditis,  glaucoma,  etc.),  and  may  even  be  the  cause  o 
sympathetic  ophthalmitis,  and  hence  their  remova  is  cal  ed 
for      This  can  be  effected  without  much  difficulty  if  the 
tumour  be  small,  but  if  it  have  attained  a  large  size  the  attempt 
may  be  unsuccessful.    A  long  incision  should  be  made  m  the 
corneo-sceral  margin,  and  the  cyst,  along  with  the  portion  of 
iris  to  which  it  is  attached,  drawn  out  and  cut  oflf. 

Granuloma  is  the  name  given  to  a  benign  neoplasm  of 
the  iris  of  which  the  structure  resembles  granulation  tissue 
Clinically  it  is  a  small  pale  tumour,  or  there  may  be  several 
such  tumours,  which  gradually  grow  to  fill  the  anterior  cham 
ber,  rupture  the  cornea,  and  finally  induce  phthisis  bulk.  It 
is  held  by  some  that  these  growths  depend  on  a  syphihtic 
taint,  and  by  others  that  they  are  tuberculous. 

Tubercle  -This  appears  as  small  white  tumours,  from  the 
size  of  a  pin's  head  to  that  of  a  pea,  and  larger.  Microscopic- 
Sy  they  contain  small  round  cells,  and  the  characteristic 
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giant  cells.  By  early  removal  of  the  eye  one  may  hope  to 
avert  general  tuberculosis,  as  a  case  of  Deutschmann's  ^  shows. 

Primary  Sarcoma  (or  Melano-Sarcoma)  is  a  rare  disease 
of  the  iris. 

Congenital  Malformations  of  the  Iris.  - 

Heterophthalmos. — This  term  indicates,  that  the  colour 
of  the  iris  in  one  eye  is  different  from  that  in  the  other. 

Corectopia,  or  malposition  of  the  pupil.  The  i^upil  some- 
times occupies  a  position  farther  from  the  centre  of  the  iris 
than  normally. 

Polycoria. — Where  there  is  more  than  one  pupil.  The 
supernumerary  pupil  may  be  separated  by  only  a  small  bridge 
from  the  normal  pupil,  or  it  may  be  situated  very  near  the 
periphery  of  the  iris.    In  neither  case  has  it  a  special  sjohincter. 

Persistent  Pupillary  Membrane  appears  in  the  form  of 
very  fine  threads  stretched  across  the  pupil ;  and  these  differ 
from  posterior  synechise  in  being  attached  to  the  anterior  sur- 
face of  the  iris  some  distance  from  the  margin  of  the  pupil. 
They  do  not  interfere  with  the  motions  of  the  pupil,  nor  with 
vision. 

Coloboma. — This  is  a  cleft  in  the  iris  caused  by  an  arrest 
of  development  (incomplete  closure  of  the  choroidal  fissure). 
It  is  situated  almost  always  in  the  lower  inner  quadrant,  at  a 
position  corresponding  to  the  choroidal  fissure  in  the  foetus, 
and  it  varies  much  in  size  in  different  cases.  It  is  sometimes 
continued  into  the  ciliary  body  and  choroid,  and  may  be  pre- 
sent in  both  eyes,  and  a  notch  at  a  corresponding  situation  in 
the  crystalline  lens  is  not  uncommon.  When  uncomplicated 
it  causes  little  or  no  defect  of  vision. 

Irideremia,  or  Absence  of  the  Iris.— This  may  be  com- 
plete or  partial.  In  the  latter  case  it  may  be  the  inner  circle 
which  is  wanting,  giving  the  pupil  the  appearance  of  dilatation 
with  atropine.  Where  the  entire  iris  is  absent,  the  ciliary 
^  Oraefe's  Archiv,  xxvii.  pt.  1,  p.  317. 
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processes  can  be  seen  all  round.  The  condition  may  be  double- 
sided.  The  patients  suffer  chiefly  from  dazzling  by  light,  for 
which  either  protection  or  stenopseic  spectacles  are  to  be  pre- 
scribed. 

Operations  on  the  Iris. 
Iridectomy.— This  is  performed  for  optical  purposes,  as 
in  zonular  cataract,  corneal  opacities,  or  closed  pupil ;  for  antu 
phlogistic  purposes,  as  in  recurrent  iritis,  etc. ;  and  to  reduce 
abnormally  high  intraocular  tension  in  primary  and  secondary 
glaucoma. 

The  instruments  required  are  :— A  spring  speculum,  a  fixa- 
tion forceps  with  spring  catch  (Fig.  83),  a  lance-shaped  iri- 
dectomy knife  (Keratome)  (Fig.  84)  or  a  Graefe's  cataract  knife, 


Fig.  83. 


a  bent  iris  forceps  (Fig.  85),  or  a  Tyrrell's  hook  (Fig.  86),  an 
iris  scissors  curved  on  the  flat  (Fig.  87),  and  a  smaU  spatula. 

The  width  of  the  colohoma  depends  a  good  deal  on  the  length 
of  the  corneal  incision,  for  it  cannot  be  wider  than  the  incision 
is  long.  Its  depth  depends  on  the  proximity  of  this  incision 
to  the  corneo-scleral  margin.  If  a  wide  and  very  peripheral 
coloboma  be  desired,  the  incision  must  be  long,  and  must  lie 
actually  in  the  corneo-scleral  margin ;  the  iris  forceps  being 
then  introduced,  a  portion  of  iris  corresponding  to  the  length 
of  the  incision  may  be  seized  and  cut  off,  and  a  coloboma,  as 
at  Fig.  88,  produced.  Somewhat  inside  the  corneal  margin  will 
give  a  pupil,  as  in  Fig.  89.  A  narrow  coloboma  (Fig.  90)  is 
obtained  by  a  short  corneal  incision,  which  may  be  more  or  less 
peripheral  as  circumstances  require,  and  by  using  a  Tyrrell  s 
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Fig.  84.     Fig.  85.         Fig.  86.  Fig.  87. 

hook,  instead  of  an  iris  forceps,  for  catching  and  drawing  out 
the  iris. 


212 


DISEASES  OF  THE  EYE. 


[OHAP.  X. 


In  glaucoma,  awide  and  very  peripheral  coloboma  is  required. 
For  antiphlogistic  purposes,  a  wide  iridectomy  is  also  necessary. 
But  for  optical  purposes,  a  narrow  iridectomy  is  required ; 


Fig.  89.  Fig.  90. 

because  the  diffusion  of  light  may  be  very  troublesome  with 
a  wide  coloboma. 

The  best  position  for  an  iridectomy  for  glaucoma,  or  for 
antiphlogistic  purposes,  is  in  the  upper  quadrant  of  the  ins ; 
as  there  the  subsequent  dazzling  by  light  and  the  disfigurement 
are  least;  but  the  position,  by  preference,  for  an  optical  pupil 
is  below  and  to  the  inside,  being  that  most  nearly  in  the  direc- 
tion of  the  axis  of  vision.     If,  however,  this  position  be  occu- 
pied by  a  corneal  opacity,  the  coloboma  should  be  made 
directly  downwards,  or  if  that  place  be  ineUgible,  then  down- 
wards and  outwards,  or  directly  downwards,  or  directly  in- 
wards.   The  upward  positions  are  not  satisfactory,  owing  to 
the  overhanging  of  the  upper  lid;  but  yet  it  often  happens 
that  we  have  no  other  choice. 

■'In  Performing  an  Iridectomy  the  eye  should  be  fixed  with  a 
forceps  at  a  position  on  the  same  meridian  as  that  in  which 
the  coloboma  is  to  lie,  but  at  the  opposite  side  of  the  cornea, 
and  close  to  the  latter.     The  point  of  the  lance-shaped  knife 
is  then  to  be  entered  almost  perpendicularly  to  the  sui-face  of 
the  cornea,  and  made  to  penetrate  the  latter.    The  handle  of 
the  knife  is  then  at  once  lowered,  and  the  blade  passed  on 
into  the  anterior  chamber  in  a  plane  parallel  to  the  sui'face  of 
the  iris,  until  the  incision  has  attained  the  required  length. 
The  handle  of  the  knife  is  now  lowered  still  more,  so  as  to 
bring  its  point  almost  in  contact  with  the  posterior  surface  of 
the  cornea,  in  order  to  prevent  any  injury  to  the  lens  m  the 
next  motion.    The  knife  is  then  very  slowly  withdrawn  from 
the  anterior  chamber.    At  the  same  time  the  aqueous  humour 
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flows  off,  and  the  crystalline  lens  and  iris  come  forwards.  The 
fixation  forceps  is  now  given  over  to  the  assistant,  and  the 
bent  iris  forceps,  held  in  the  left  hand,  is  passed  closed  into 
the  anterior  chamber,  its  points  directed  towards  the  posterior 
surface  of  the  cornea,  so  as  to  avoid  entangling  them  in  the 
iris.  AVhen  the  pupillary  margin  has  been  reached,  the  forceps 
is  opened  as  widely  as  the  corneal  incision  will  permit,  and 
the  corresponding  portion  of  iris  is  seized  and  drawn  out  to 
its  full  extent  through  the  corneal  incision.  With  the  scissors, 
held  in  the  other  hand,  the  exposed  bit  of  iris  is  snipped  off 
quite  close  to  the  corneal  incision.  Care  should  now  be  taken 
that  the  angles  of  the  coloboma  do  not  remain  in  the  wound ; 
and,  if  they  are  seen  to  do  so,  they  may  be  reposed  by  stroking 
the  region  of  the  incision  with  a  hard-rubber  spoon,  or  by 
actually  pushing  them  into  their  places  gently  with  the  spatula. 


CHAPTER  XL 


DISEASES  OF  THE  CILIARY  BODY. 

CycUtis,  or  Inflammation  of  the  CUiary  Body  is  often 
present  to  a  slight  degree  as  an  extension  of  inflammatory 
aflfections  of  the  iris  or  choroid,  although  its  presence  in  many 
of  these  cases  cannot  be  clinically  determined. 

The  symptoms  of  cyclitis  in  general  are :— marked  peri- 
corneal injection,  ciliary  neuralgia,  pain  on  pressure  of  the 
ciliary  region,  very  deep  anterior  chamber,  opacity  in  the 
anterior  part  of  the  vitreous  humour,  and,  sometimes,  hypopion 
in  the  anterior  chamber. 

There  are  three  forms  of  cyclitis  : — 

1.  Plastic  Cyclitis.— Here  the  pericorneal  injection  is 
very  decided,  and  there  is  venous  congestion  of  the  iris.  The 
anterior  chamber  is  deep,  owing  to  retraction  of  the  periphery 
of  the  iris  by  inflammatory  exudation  in  the  ciliary  body,  and 
for  the  same  reason  the  pupil  is  dilated.  The  inflammation 
may  extend  to  the  iris,  or  to  the  choroid,  in  which  latter  case 
the  vitreous  may  become  very  opaque.  Violent  ciHary  pains 
attend  the  affection,  and  the  eyeball  is  very  tender  on  pressure 
of  the  ciliary  region.    The  intraocular  tension  is  reduced. 

2.  Serous  Cyclitis— The  pericorneal  injection  is  but 
slight.  The  anterior  chamber  is  often  at  first  deeper  than 
normal,  owing  to  hypersecretion  of  aqueous  humour,  or  to 
effusion  of  fluid  inflammatory  products  from  the  ciliary  body. 
There  is,  sometimes.  Keratitis  punctata.  The  anterior  part  of 
the  vitreous  humour  is  filled  with  a  fine  dust-like  opacity. 
Serous  iritis  may  come  on,  and  the  danger  of  glaucomatous  m- 
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crease  of  tension  is  very  great.  Unless  increase  of  tension 
give  rise  to  it,  pain  does  not  often  attend  this  form. 

3.  Purulent  Cyclitis. — Here  the  pericorneal  injection  is 
very  well  marked.  The  vitreous  humour  is  filled  with  mem- 
braneous opacities.  There  is  hypopion  in  the  anterior  chamber, 
which  has  the  characteristic  of  apjjearing  and  disappearing  at 
intervals  of  a  few  days.  There  is  severe  ciliary  neuralgia. 
Purulent  iritis,  or  choroiditis,  or  both,  are  apt  to  supervene. 

Prognosis. — In  an  early  stage  all  these  forms  are  capable  of 
undergoing  cure,  and  of  leaving  the  eye  in  a  fairly  useful 
condition.  On  the  other  hand,  serous  cyclitis,  as  already 
stated,  is  liable  to  produce  secondary  glaucoma;  while  the 
purulent  form  leads  to  atrophy  of  the  iris  and  choroid,  dis- 
organisation of  the  vitreous  humour,  detachment  of  the  retina, 
cataract,  and  phthisis  bulbi ;  and  the  plastic  form,  in  addition 
to  serious  damage  to  the  affected  eye,  similar  to  that  produced 
by  purulent  cyclitis,  has,  more  than  either  of  the  other  forms, 
the  tendency  to  cause  sympathetic  uveitis  of  the  other  eye. 
The  shrunken  eyes  resulting  from  this  affection  are  often  very 
liable  to  attacks  of  inflammation,  and  frequently  remain  pain- 
ful to  the  touch;  circumstances  which  indicate  that  chronic 
cyclitis  is  still  present.  Such  stumps  are  a  constant  source  of 
danger  to  the  sound  eye. 

Causes. — Primary  idiopathic  cyclitis  is  a  rare  affection. 
Traumata  are  the  most  common  causes  of  the  affection.  Both 
the  iDlastic  and  the  purulent  form  are  liable  to  occur  after 
cataract  operations. 

The  Treatment  for  cyclitis  is  similar  to  that  for  iritis.  Leech- 
ing at  the  outer  canthus  is  often  of  great  benefit.  For  the  in- 
dications for  removal  of,  and  other  methods  of  dealing  with, 
eyes  likely  to  give  rise  to  sympathetic  ophthalmitis,  see  chap, 
xiii. 
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Injuries  of  the  Ciliary  Body. 

Punctured  Wounds,  and  Foreign  Bodies  perforating 
the  sclerotic  at^a  distance  of  about  5  mm.  around  the  cornea 
are  almost  certain  to  implicate  the  ciliary  body.  If  there  be 
no  prolapse  of  the  ciliary  body,  nor  any  foreign  body  in  the 
interior  of  the  eye,  the  sclerotic  wound  may  heal  by  aid  of 
a  bandage  without  further  ill  results.  If  a  prolapse  of  the 
ciliary  body  or  iris  be  present,  it  is  to  be  abscised ;  and,  if  the 
sclerotic  wound  be  large,  it  may  be  thought  desirable  to  unite 
its  margins  with  sutures.  Wounds  of  the  ciliary  body  are  apt 
to  cause  cyclitis,  especially  if  the  former  be  caught  in  the 
sclerotic  wound  in  healing,  or  if  a  foreign  body  be  present  in 
it,  or  indeed  anywhere  within  the  eye ;  and  this  traumatic 
cyclitis  is  more  likely  to  produce  sympathetic  ophthalmitis 
than  the  idiopathic  form.  Hence,  a  region  around  the  cornea 
about  5  mm.  wide  is  aptly  termed  by  Nettleship  the  "Danger- 
ous Zone." 


CHAPTEE  XII. 


DISEASES  OP  THE  CHOROID. 

Disseminated  Choroiditis.— The  usual  Ophthalmoscopic  Ap- 
pearances of  this  disease  consist,  either  in  round  white  spots 
of  different  sizes  with  irregular  black  margins,  or,  in  small 
spots  of  pigment ;  these  changes  being  surrounded  by  healthy 
choroidal  tissue.  Or,  there  may  be  few  or  no  white  patches, 
but  rather  spots  of  pigment  surrounded  by  a  pale  margin. 
The  retinal  vessels  pass  over,  not  under,  the  patches.  The 
number  of  these  patches  or  spots  varies,  according  to  the  in- 
tensity of  the  disease.  Their  position  is  at  first  at  the  periphery 
of  the  fundus  only,  but  later  on  they  appear  also  about  the 
posterior  pole  of  the  eye. 

These  appearances  represent  a  rather  late  stage  of  the  dis- 
ease, the  early  stage  not  usually  coming  under  observation. 
It  consists  in  small  circumscribed  plastic  exudations  into  the 
tissue  of  the  choroid,  which,  seen  with  the  ophthalmoscope,  give 
the  appearance  of  pale  pinkish-yellow  spots.  The  exudations 
may  undergo  absorption,  leaving  the  choroid  in  a  fairly  healthy 
state ;  but,  more  usually,  they  give  rise  to  atrophic  cicatrices, 
in  which  the  retina  becomes  adherent,  with  proliferation  of 
the  pigment -epithelium  layer  in  their  neighbourhood,  and 
hence  the  white  patches  with  black  margins  above  described. 

Sometimes,  in  addition  to  the  above  changes,  the  pigment- 
epithelium  layer  all  over  the  fundus  becomes  atrophied,  ex- 
posing to  view  the  vascular  network  of  the  choroid,  while  here 
and  there  small  islands  of  pigment  are  present. 

Opacities  in  the  vitreous  humour  are  sometimes  found. 
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Causes. — Disseminated  choroiditis  is  due  to  acquired  syphilis 
in  a  considerable  number  of  the  cases.  It  may  also  be  due  to 
distension  of  the  tunics  of  the  eyeball  in  high  myopia,  or  to 
hyi^ertrophy  of  the  hyaloid  membrane  in  old  people,  or  to 
recurrent  fever.  In  a  very  large  proportion  of  cases  no  ascer- 
tainable cause  exists ;  and  these,  there  is  reason  to  suspect,  are 
congenital;  and,  probably,  many  of  them  dependent  on  an 
inherited  syphilitic  taint.  In  eyes  with  congenital  cataract 
patches  of  choroiditis  are  often  found. 

Prognosis. — Disseminated  choroiditis  is  always  a  serious 
disease,  and  complete  recovery  cannot  be  looked  for.  The  de- 
gree of  defect  of  sight  it  causes,  depends  much  on  the  extent 
to  which  the  region  of  the  macula  lutea  has  become  involved. 

Treatment.— In  fresh  cases  due  to  acquired  syphilis,  a  pro- 
longed but  mild  course  of  mercurial  inunctions  is  the  most 
suitable  measure ;  to  be  followed  by  a  lengthened  coiu-se  of 
treatment  with  iodide  of  potassium.  Where  an  inherited 
syphilitic  taint  is  suspected,  iodide  of  iron  or  iodide  of  potassium 
internally  may  be  of  use;  while  in  the  cases  due  to  other 
causes,  small  doses  of  perchloride  of  mercury  may  be  given ; 
and  in  all  cases,  from  whatever  cause,  dry  cupping  on  the 
temple,  or  even  the  artificial  leech  should  be  employed.  Dark 
protection  spectacles  should  be  worn,  and  absolute  rest  of  the 
eyes  from  all  near  work  insisted  vipon,  so  long  as  the  disease 
is  active. 

Syphilitic  Choroido- Retinitis.— See  Syphilitic  Retinitis, 
chap,  xviii. 

Central  Senile  Guttate  Choroiditis.— Under  this  name 

an  appearance  has  been  described  by  m.  Warren  Tay  and 
others,  consisting  in  fine  white,  pale  yellow,  or  glistening 
dots,  best  seen  in  the  upright  image,  and  situated  chiefly  about 
the  macula  lutea,  or  between  this  and  the  optic  papilla.  These 
dots  are  due  to  colloid  degeneration  vn\h  chalky  formations  in 
the  vitreous  layer  of  the  choroid,^  which  give  rise  to  secondary 
J  Huschberg  and  others,  Coitralbl.  f.  prakt.  Augenlieilkunde,  1884,  \\  46. 
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retinal  changes.  The  functions  of  the  retina  usually  suffer  in 
a  marked  manner,  so  that  a  jDartial  central  scotoma  may  be 
produced ;  but  some  cases  have  been  observed,  in  which  vision 
was  but  little  or  not  at  all  affected. 

This  disease  attacks  both  eyes,  either  simultaneously  or 
with  an  interval,  and  is  most  often  seen  in  persons  of  advanced 
life,  although  also  found  in  middle  age,  and  even  in  youth. 
It  should  always  be  looked  for  in  cases  of  incipient  cataract ; 
for  when  the  lental  opacity  is  more  advanced  it  cannot  be  seen, 
while  fimctional  examination  does  not  then  detect  it. 

Treatment  is  of  no  avail. 

Central  Senile  Areolar  Atrophy  of  the  Choroid. — 

This  is  not  a  very  rare  disease,  and  presents  the  ajjpearance  of 
a  white  patch,  often  of  considerable  extent,  at  and  around  the 
macular  region.  I  think  I  have  observed  that,  in  some  cases, 
a  haemorrhage  in  the  choroid  and  posterior  layers  of  the  retina 
formed  the  starting-point  of  the  disease.  The  retinal  functions 
always  suffer  much ;  for  an  absolute  central  scotoma  is  pro- 
duced, which  renders  all  near  work  impossible ;  although  locomo- 
tion is  not  much  impeded,  as  the  periphery  of  the  field  remains 
intact.  The  discovery  of  the  presence  of  this  disease  after 
a  cataract  has  been  successfully  removed,  is  sometimes  a 
source  of  intense  disappointment  both  to  patient  and  surgeon, 
which  cannot  be  guarded  against,  unless  it  has  been  noted 
while  the  cataract  was  still  incipient. 
Treatment  is  of  no  avail. 

Purulent  Choroiditis. — This  consists  at  first  in  a  purulent 
extravasation  between  the  choroid  and  retina,  and  into  the 
vitreous  humour,  recognisable  by  the  yellowish  reflection  ob- 
tained from  the  interior  of  the  eye  on  illuminating  it.  The 
eyeball  may  become  hard,  the  pupil  dilated,  and  the  anterior 
chamber  shallow.  Purulent  iritis  with  hypopyon  soon  comes 
on,  and  the  cornea  may  also  become  infiltrated  and  slough 
away.  There  is  usually  considerable  chemosis.  The  eyeball 
is  pushed  forwards  by  inflammatory  infiltration  of  the  orbital 
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connective  tissue.  The  eyelids  are  swollen  and  congested. 
There  is  intense  pulsating  pain  in  the  eye,  and  radiating  pains 
through  the  head ;  and  in  this  stage  all  the  tissues  of  the  eyeball 
are  engaged  in  the  purulent  inflammation,  and  the  condition 
is  termed  Panophthalmitis. 

Purulent  choroiditis  does  not  always  reach  this  latter  stage, 
but  may  remain  confined  chiefly  to  the  choroid,  vitreous  hum- 
our, and  iris.  The  pain  in  such  cases  is  not  severe ;  and,  when 
the  affection  occurs  in  children,  it  may  be  mistaken  for  glioma ; 
indeed  the  name  pseudoglioma  has,  unfortunately,  been  given 
to  it.  It  is  distinguished  from  the  malignant  disease,  by  the 
muddy  vitreous  usually  present  in  it,  by  the  posterior  synechise, 
and  by  the  retraction  of  the  iris  periphery,  with  bulging  for- 
wards of  its  pupillary  part. 

Prognosis. — The  ultimate  result,  in  the  vast  majority  of  cases, 
is  loss  of  sight,  with  phthisis  bulbi.  The  severe  cases  go  on  to 
bursting  of  the  eyeball  through  the  cornea  or  sclerotic,  after 
which  the  pain  subsides.  It  would  seem  from  the  description 
of  authors  who  have  seen  much  of  epidemic  cerebro-spinal 
meningitis  (Niemeyer),  that  a  certain  number  of  cases  of  irido- 
choroiditis  occurring  in  the  course  of  that  disease,  do  recover 
with  retention  of  good  sight. 

The  shrunken  eyeballs  produced  by  panophthalmitis  are  not 
generally  painful  on  pressure,  nor  are  they  very  liable  to  give 
rise  to  sympathetic  ophthalmitis ;  which  latter  observation  is 
also  true  of  the  acute  purulent  process  itself. 

Causes.— ThQ  most  common  causes  of  purulent  choroiditis 
are  wounds  of  the  eyeball,  whether  accidental  or  operative 
(especially  cataract  extractions) ;  foreign  bodies  piercing  and 
lodging  in  the  eyeball ;  and  purulent  corneitis.  It  may  also 
come  on  suddenly,  in  eyes  which  are  the  subjects  of  old  prolapse 
of  the  iris  into  the  cornea. 

It  is  seen  as  embolic  or  metastatic  choroiditis,  in  connection 
both  with  epidemic  and  sporadic  cerebro-spinal  meningitis ;  in 
some  cases  of  metria,  similarly  as  purulent  retinitis  (chap. 
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xviii.) ;  in  pytemia  of  the  ordinary  type ;  and  in  endo- 
carditis. 

In  infancy  and  childhood,  besides  its  occurrence  with 
cerebro-spinal  meningitis,  it  has  been  known  to  be  caused  Isy, 
or  associated  with,  inherited  syphilis,  measles,  bronchitis, 
diarrhoea,  whooping  cough,  and  omphalo-phlebitis ;  and  it  is 
more  than  probable,  that,  in  every  instance,  some  infective  blood- 
disease  is  the  fundamental  cause  of  the  process ;  although  it  may 
not  always  be  possible  to  detect  the  existence  of  the  former. 

Treatment  may  be  said  to  be  powerless  in  this  disease.  The 
most  one  can  do  is  to  try  to  diminish  the  pain  by  warm  foment- 
ations, poultices  containing  powdered  conium  leaves,  hypo- 
dermic injections  of  morphium,  or,  finally,  by  giving  exit  to 
the  pus  by  an  incision  through  the  sclerotic.  Quinine  and 
chlorate  of  potash  are  suitable  internal  remedies. 

I  agree  with  those  who  think  that  enucleation  of  the  eyeball 
should  not  be  undertaken  during  purulent  choroiditis  in  the 
acute  stage,  as  it  is  liable  to  lead  to  purulent  meningitis  and 
death ;  but  there  are  surgeons  who  do  not  recognise  any  such 
danger,  and  who  practice  enucleation  in  this  condition. 

Anterior  Sclero-Choroiditis  is  an  inflammatory  affection 
of  a  circumscribed  portion  of  the  anterior  part  of  the  choroid, 
with  the  corresponding  part  of  the  sclerotic.  The  latter,  at  the 
afifected  jjlace,  becomes  swollen  and  congested,  and  of  a  bluish 
or  purplish  hue.  The  tension  of  the  eye  increases,  the  pujiil 
is  often  dilated,  the  anterior  chamber  deej),  the  iris  discoloured, 
at  the  side  where  the  sclerotic  swelling  is  situated  posterior 
sjmechiee  may  form,  and  the  cornea  at  the  same  place  is  liable 
to  become  opaque.  There  may  be  one  or  several  such  circum- 
scribed tumefactions  around  the  cornea. 

Owing  to  the  high  intraocular  tension,  and  to  the  degenera- 
tion of  the  sclerotic  tissue  at  the  affected  place,  the  latter  be- 
comes thinned  and  prominent,  forming  what  is  known  as 
anterior  staphyloma.  The  intraocular  tension  is  not  always 
increased ;  but,  in  these  cases,  even  the  normal  tension  is  often 
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sufficient  to  distend  the  attenuated  sclerotic.  The  staphyloma 
is  of  a  bluish  hue,  owing  to  the  choroid  being  seen  through  the 
thin  sclerotic.  If  the  process  be  rather  acute,  there  is  usually 
severe  pain ;  but  if,  as  is  more  common,  it  be  chronic,  there  is 
no  pain.  Sometimes  the  staphyloma  is  extremely  sensitive  to 
the  touch,  and  violent  ciliary  neuralgia  is  present.  Once  com- 
menced, a  staphyloma  may  increase  to  a  very  large  size. 

Vision  is  gradually  lost  by  increased  tension ;  or  by  opacity 
of  the  vitreous  and  aqueous  humours,  -with  opacity  of  the 
cornea.  The  process  may  cease,  the  eyeball  remaining  of  lai'ge 
size,  or  the  globe  may  ultimately  become  soft  and  phthisical, 
or  it  may  burst  and  then  become  phthisical. 

Treatment  is  only  of  use  in  the  early  stages,  and  then  anti- 
phlogistic measures  should  be  adopted : — Heui'teloup's  leech 
to  the  temple ;  perchloride  of  mercury  internally ;  pilocarpine 
hypodermically.  Increased  tension  demands  an  iridectomj^ 
In  advanced  staphylomatous  stages  enucleation,  or  Mules's 
Operation,  is  often  called  for,  to  rid  the  patient  of  a  useless 
and  disfiguring  organ. 

Posterior  Sclero-Ohoroiditis,  or  Posterior  Staphy- 
loma.— This  condition  is  described  in  connection  with  myopia 
(chap.  ii.  p.  34),  which  is  its  almost  constant  cause. 

Rupture  of  the  Choroid  is  often  i^roduced  by  blows  on 
the  eye,  and  is  seen  as  a  whitish -yellow  (the  colour  of  the 
sclerotic)  crescent  some  two  or  three  papilla-diameters  in  length, 
and  one  or  so  distant  from  the  optic  entrance,  the  conca'vity 
of  the  crescent  being  directed  towards  the  papilla.  Imme- 
diately after  the  accident,  extravasated  blood  sometimes  pre- 
vents a  view  of  the  rupture.  Some  choroiditis  may  result,  but, 
when  this  passes  away,  good  vision  is  frequently  restored  and 
maintained,  provided  detachment  of  the  retina  (Sajmisch)  does 
not  ultimately  supervene  from  cicatricial  contraction  at  the  seat 
of  the  rupture. 

Treatment. — Careful  protection  of  the  eye,  and  abstinence 
from  use  of  it,  with  dry  cupping  at  the  temple. 
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Tubercle  of  the  Choroid  is  sometimes  seen  iu  acute 
miliary  tuberculosis  as  round,  slightly  prominent,  pale  yellowish 
spots,  of  sizes  varying  from  0" 5  to  2*5  mm.  in  diameter,  situated 
always  in  the  neighbourhood  of  the  optic  papilla  and  macula 
lutea,  and  unaccompanied  by  pigmentary  or  other  choroidal 
changes.  There  may  be  but  one  of  these  tubercles,  or  there  may 
be  many  of  them.  They  occur,  as  a  rule,  in  a  late  stage  of  the 
general  disease,  but  have  occasionally  been  noted  long  before 
its  appearance. 

Tumours  of  the  Choroid.   Sarcoma. — This  is  Ijy  far  the 

most  common  neoplasm  of  the  choroid,  and  is  seen  at  all  times 
of  life,  but  most  frequently  between  the  ages  of  40  and  60. 
When  highly  pigmented,  it  is  termed  melano-sarcoma.  It  may 
originate  in  any  part  of  the  choroid,  or  in  the  ciliary  body. 

If  seen  in  a  very  early  stage,  it  is  easily  recognised  from  its 
projecting  over  the  general  surface  of  the  fundus ;  but,  unless 
it  be  in  the  region  of  the  macula  lutea,  it  may  not  cause  any 
serious  disturbance  of  vision,  and  hence  may  not  at  that  period 
be  brought  under  the  notice  of  the  surgeon. 

The  new-growth  soon  gives  rise  to  detachment  of  the  retina 
by  reason  of  serous  exudation  from  the  choroid,  and  this  is 
accompanied  by  opacity  in  the  vitreous  humour,  which  renders 
the  diagnosis  with  the  ophthalmoscope  difficult  or  impossible. 
If  the  detachment  be  shallow,  and  the  retina  translucent,  the 
tumour  may  still  sometimes  be  seen  through  the  sulsretinal 
fluid  by  aid  of  strong  illumination ;  and  even  direct  sunlight 
may  be  employed  in  some  such  cases.  Owing  to  the  great 
defect  of  vision  which  comes  on  in  this  stage,  we  very  com- 
monly see  these  cases  then  for  the  first  time.  The  history  of 
the  case  may  aid  us ;  and  the  absence  of  the  more  usual  causes 
of  detachment  of  the  retina  should  make  us  suspicious  of  an 
intraocular  tumour. 

Soon  the  intraocular  tension  increases  ;  and  this  makes  the 
diagnosis  again  more  easy  in  many  cases,  for  the  combination 
of  detached  retina  and  increased  tension  exists  only  with  intra- 


224 


DISEASES  OF  THE  EYE.  [chap.  xii. 


ocular  tumours.  The  increased  tension  may  come  on  very 
slowly,  and  without  ciliary  neuralgia ;  or  more  rapidly,  and  with 
all  the  signs  and  symptoms  of  acute  glaucoma.  Still,  if  the 
case  come  now  under  observation  for  the  first  time,  the  diag- 
nosis may  be  by  no  means  easy,  should  the  refracting  media  be 
opaque  (as  always  in  acute  glaucoma),  and,  consequently,  the 
detachment  of  the  retina  concealed  from  view.  Here,  again, 
the  history  of  the  case  is  all  we  have  to  depend  on ;  especially 
the  fact  of  the  patient  having  noticed  a  defect  at  one  side  of 
his  field  of  vision,  previous  to  the  onset  of  glaucoma. 

In  the  next  stage  of  the  growth  it  perforates  the  cornea  or 
sclerotic,  and,  increasing  rapidly  in  size,  although  still  covered 
with  conjunctiva,  it  pushes  the  eyeball  to  one  side,  the  upper 
lid  being  stretched  tightly  over  the  whole.  On  raising  the  lid 
the  tumour  is  seen  as  a  bluish-gray  mass  of  irregular  surface. 
The  conjunctiva  is  now  soon  perforated,  and  the  surface  of  the 
tumour  becomes  ulcerated,  with  a  foul-smelling  discharge  and 
occasional  haemorrhages.  The  tumour  graduaUy  invades  the 
surrounding  skin  and  the  bones  of  the  orbit,  and,  by  extending 
through  the  sphenoidal  fissure  and  optic  foramen,  reaches  the 
base  of  the  brain. 

It  is,  usually,  upon  the  neighbouring  tissues  of  the  eyeball 
becoming  involved,  that  secondary  growths  begin  to  form  in 
other  organs,  the  one  most  prone  to  be  affected  being  the  liver. 
The  lungs,  stomach,  peritoneum,  spleen,  and  kidneys  may  all 
be  attacked. 

Choroidal  sarcoma  is  always  a  primary,  not  a  metastatic 
disease. 

The  entire  progress  of  such  a  growth  varies  considerably.  It 
may  occupy  but  a  few  months,  or  it  may  extend  over  many  years. 

Carcinoma  of  the  Choroid.— This  is  extremely  rare,  and  the 
three  or  four  cases  of  it  on  record  were  of  metastatic  origin, 
the  primary  disease  being  in  the  breast.  It  is  not  possible  to 
diagnose  choroidal  sarcoma  from  choroidal  carcinoma  by  the 
ophthalmoscope. 
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Other,  but  rare,  forms  of  tumour  of  the  choroid  and  ciliarj- 
body  are : — 

Sarcoma  Carcinomafomm,^  Myosarcoma  of  the  Ciliary  Body,'- 
and,  in  a  case  of  my  own,  Osteo-Sarcoma.^ 

Treatment. — So  long  as  the  tumour  is  wholly  intraocular, 
enucleation  of  the  eyeball  should  be  performed,  and  may  be 
done  with  fair  hopes  of  saving  the  jjatient's  life.  When  the 
orbital  tissues  have  become  involved,  extirpation  of  all  the 
contents  of  the  orbit,  and  even,  if  necessary,  removal  of  por- 
tions of  its  bony  walls,  should  be  undertaken,  if  the  general 
health  permit,  in  order  to  rid  the  patient  of  his  loathsome 
disease ;  although  the  probable  presence  of  secondary  growths 
elsewhere  render  small  the  prospect  of  saving  the  patient's 
life. 

Congenital  Defects  of  the  Choroid.  Coloboma.— This  is 
a  solution  of  continuity  occurring  alwaj^s  in  the  lower  part  of 
the  choroid,  and  usually  associated  with  a  similar  defect  in  the 
iris.  It  may  commence  at  the  optic  papilla  and  involve  the 
ciliary  body  also,  and  even  the  crystalline  lens  may  have  a 
corresponding  notch  j  or,  it  may  not  extend  so  far  in  either 
direction.  The  condition  is  recognised  ophthalmoscopically 
by  the  white  ^mtch  due  to  exposure  of  the  sclerotic  where  the 
choroid  is  deficient.  Sometimes  the  retina  is  also  absent,  a 
circumstance  which  may  be  ascertained  by  the  arrangement  of 
the  retinal  vessels ;  but,  even  if  it  be  present,  its  functions  at 
the  place  are  wanting,  and  a  defect  in  the  field  of  vision 
exists.    Central  vision  is  often  normal. 

Alhinismus,  or  the  want  of  isigment  in  the  choroid  and  iris. 
This  is  usually  accompanied  by  defective  pigmentation  of  the 
hair  of  the  body.  The  iris  has  a  pink  appearance,  due  to 
reflection  of  light  from  its  blood-vessels,  and  from  those  of  the 

1  Von  Gmefe's  Archiv,  x.  pt.  1,  p.  179  ;  Landsberg,  Archiv /.  Ophthal.,  xi. 
pt.  1,  p.  58;  Swanzy,  Trans.  Acad.  Med.  in  Ireland,  i.  p.  47. 
-  Iwanotf,  Compl  Rendu  du  Congrh  Internal.  Ophlhal.,  1868. 
'  hehvv,  Berichl  der  Ileidelberger  Ophlhal.  Gesellsch.,  1883. 
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choroid,  and  the  latter  vessels  can  be  seen  down  to  their  finest 
branchings.  The  light,  not  being  partially  absorbed  by  pig- 
ment, causes  the  patient  much  dazzling,  and  high  degrees  of 
the  condition  are  usually  accompanied  by  nystagmus.  In 
childhood  the  albinismus  and  attendant  symptoms  are  more 
marked  than  later  on,  when  some  degree  of  pigmentation 
usually  takes  place. 

Much  advantage  may  be  derived  in  many  of  these  cases  by 
the  use  of  stenopseic  spectacles,  at  least  for  reading,  etc.  Any 
defect  of  refraction  should  be  carefully  corrected. 


CHAPTER  XIII. 


SYMPATHETIC  OPHTHALMITIS. 

By  this  term  we  understand  a  uveitis  (irido-cyclitis,  irido- 
choroiditis)  caused  by  an  irido-cyclitis  of  the  other  eye,  the 
latter  being  usually  of  traumatic  origin. 

The  affection  owes  its  name  to  the  theorj^,  held  until  a  few 
years  ago,  that  it  was  due  to  reflex  action  of  the  ciliary  nerves. 
Although  this  view,  which  is  no  longer  in  accord  with  modern 
pathology,  has  given  place  to  another,  yet  the  original  name 
of  the  disease  is  still  retained,  and  we  speak  of  the  injured  eye 
as  "the  exciting  eye"  or  "exciter,"  while  the  secondarily 
affected  eye  is  called  "the  sympathising  eye"  or  "sym- 
pathiser." 

The  cyclitis  most  likely  to  cause  sympathetic  ophthalmitis, 
is  that  set  up  by  a  punctured  wound  of  the  eyeball,  especially 
a  wound  involving  the  ciliary  body.  The  cyclitis  set  up  by 
a  foreign  body,  which  pierces  the  tunics  of  the  eye  and  lodges  in 
its  interior,  is  also  of  serious  import,  even  though  the  ciliary 
body  may  not  have  been  injured.  Perforating  corneal  ulcers, 
and  even  simple  incisions  of  the  cornea,  may  form  the  starting- 
point  of  sympathetic  ophthalmitis. 

There  is  now  considerable  doubt  as  to  whether  sympathetic 
ophthalmitis  can  occur  without  a  perforating  lesion  of  the 
exciting  eye.  It  has  been  held  that  a  dislocated  crystalline 
lens,  or  cyclitis  caused  by  a  blow  on  the  eye,  could  serve  as 
excitants  of  sympathetic  ophthalmitis;  but,  if  such  cases  do 
occur,  they  are  very  rare.  I  have  myself  never  seen  an 
instance  of  the  kind. 
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In  cases  of  symijathetic  ophthalmitis,  the  cyclitis  of  the 
exciting  eye  may  be  but  slight,  so  slight  indeed  that  vision 
is  not  seriously  affected,  or  it  may  be  severe.  The  degree  of 
severity  of  the  attack  in  the  sympathising  eye  does  not  depend 
on  that  of  the  inflammation  in  the  exciting  eye ;  for,  in  many 
cases,  the  process  in  the  sympathising  eye  is  a  more  severe 
one  than  that  in  the  exciting  eye. 

Synvpathetic  Irritation,  or  Neurosis,  is  a  condition  of  the  second 
eye  frequently  seen,  and  which  must  not  be  confounded  with 
sympathetic  ophthalmitis ;  nor  is  it  to  be  regarded  as  a  pre- 
monitory sign  of  the  latter,  for  it  may  pass  away  without 
leaving  any  organic  changes  behind  it.  It  consists  in  j^hoto- 
phobia,  lacrymation,  pericorneal  injection,  and  accommodative 
asthenopia,  and  is,  very  probably,  a  reflex  neurosis. 

Premonitory  Sign  of  Sympathetic  Ophthalmitis. — Shrinking 
pain  (the  patient  draws  back  his  head  in  a  most  characteristic 
way)  on  pressure  of  the  ciliary  region  of  the  exciting  eye  is 
almost  always  present,  where  sympathetic  ophthalmitis  super- 
venes ;  although  it  does  not  necessarily  indicate  that  the 
latter  is  imminent,  nor  even  that  its  ultimate  appearance  is 
certain.  But  there  are  no  premonitory  signs  in  the  sym- 
pathising eye  prior  to  the  attack  of  inflammation  in  it. 

Progress  of  Sympathetic  Ophthalmitis.— flight  optic  neuritis 
has  been  noticed  in  the  sympathising  eye  in  some  cases  prior 
to,  or  simultaneously  with,  the  outbreak  of  irido-cyclitis,  and 
is  probably  of  tolerably  constant  occurrence.  But  it  is  not  the 
sign  or  symptom  which  commonly  first  attracts  the  attention 
of  the  patient,  or  of  the  surgeon.  The  process  is  usually  first 
observed  in  the  sympathising  eye  as  a  serous  irido-cyclitis, 
with  increased  depth  of  the  anterior  chamber  and  keratitis 
punctata,  and  may  maintain  this  character  to  the  end.  As  a 
rule,  it  soon  passes  over  to  a  plastic  form  with  development  of 
new  vessels  in  the  iris,  and  shallowness  of  the  anterior  chamber. 
The  tissue  of  the  iris  and  ciliary  body  becomes  infiltrated  with 
lymph  cells,  and  on  their  posterior  sui'faces  and  in  the  pupil  a 
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deposit  of  lymph  cells  takes  place,  the  choroid  also  becoming 
simihu-ly  infiltrated,  and  connective  tissue  is  developed  in  this 
exudation.  The  vessels  of  the  uveal  tract  are  destroyed  by 
pressure  of  the  newly-developed  connective  tissue  ;  the  vitreous 
humour  consequently  shrinks,  causing  detachment  of  the  retina, 
cataract,  and  phthisis  bulbi. 

Or,  the  process  may  be  confined  chiefly  to  the  anterior  seg- 
ment of  the  eyeball,  the  iris,  ciliary  body,  and  lens,  and  may 
merely  cause  disorganisation  of  those  parts  with  shallow 
anterior  chamber — a  condition  known  as  phthisis  anterior, — 
while  the  vitreous  humour,  retina,  and  choroid  remain  healthy. 
In  such  cases,  of  course,  vision  is  much  damaged.  Or,  again, 
very  occasionally,  in  some  mild  cases,  the  exudation  may  be- 
come absorbed,  and  leave  a  tolerably  clear  pupil  and  media, 
with  more  or  less  useful  sight. 

The  shortest  peiiod  at  which,  after  irido-cyclitis  has  been 
set  up  in  the  injured  eye,  sympathetic  ophthalmitis  is  liable  to 
appear,  seems  to  be  about  twelve  or  fourteen  days,  and  the 
longest  about  twenty  years.  The  most  usual  interval  is  from 
six  to  eight  weeks. 

Nature,  of  the  Disease. — Investigations  made  in  recent  years  ^ 
have  placed  it  beyond  doubt,  that  sympathetic  ophthalmitis  is 
an  inflammation,  propagated  to  the  sympathising  eye  by  direct 
continuity  through  the  optic  nerves  and  chiasma  from  the  ex- 
citing eye,  as  erysipelas  extends  over  the  skin,  and  that  the 
micro-organism  known  as  Staphylococcus  pyogenes  albus  or 
aureus  is  the  active  element  in  the  process.  This  fact  has 
suggested  the  term  Migratory  Ophthalmitis  for  the  disease. 

Prognosis. — This  disease  is  one  of  the  most  serious  to  which 

'  Knies,  Sitzumjsher  d.  Ophth.  Gesellsch.,  1879,  p.  52  ;  Leber,  A.  v.  Graefe's 
Archiv,  xxvii.  pt.  1,  p.  325  ;  Brailey,  Trans.  Internat.  Med.  Congress,  1881, 
vol.  iii.  ;  Snellen,  Trans,  Internat.  Med.  Conc/ress,  1881,  vol.  iii. ;  Mac- 
gillavi-y,  Amsterdam  Internat.  Med.  Coiujress,  1879 ;  Berlin,  Volhnann's 
Samml.  Klin.  VortrUge,  No.  185,  1880  ;  Deutsclimann,  A.  v.  Graefe's  Archiv, 
XXX.  pt.  3,  p.  77,  xxxi.  pt.  2,  p.  277  ;  Gifford,  Archives  of  Ophthalmology,  1886, 
p.  281. 
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the  eye  is  liable,  leading  as  it  does,  in  the  vast  majority  of 
cases,  to  absolute  and  incurable  blindness.  It  is  but  rarely 
that  the  symi^athising  eye  escapes  with  some  useful  vision. 

Treatment. — The  most  important  point  is  the  prevention  of 
the  extension  of  the  inflammation  to  the  other  eye.  Sir  W. 
Bowman  ^  has  found  it  jjossible,  in  private  practice,  by  careful 
nursing  for  a  j'^ear  or  more,  to  save  eyes  "with  severe  wounds, 
and  to  prevent  the  occurrence  of  sympathetic  ophthalmitis. 
But  the  only  measures  generally  admitted  to  be  cei^tain  pro- 
j^hylactics,  when  employed  in  time,  and  the  only  ones  applic- 
able to  the  great  mass  of  those  with  whom  we  have  to  deal, 
are  removal  of  the  injured  eye,  evisceration,  and  Mules's  oiiera- 
tion ;  and  a  most  difficult  question  sometimes  presents  itself, 
when,  in  a  given  case,  we  have  to  decide  as  to  the  necessity  of 
one  of  these  measures.  The  following  rules  guide  me  in  my 
own  practice  at  present : — 

1.  Although  danger  to  the  second  eye  practically  does  not 
arise,  until  inflammation  has  been  set  up  in  the  exciting  eye ;  ~ 
yet,  I  would  perform  primary  enucleation,^  evisceration,  or 
Mules's  operation,  on  the  latter,  if  it  had  been  so  injured  as  to 
make  recoverj^  of  sight  almost  hopeless,  and  the  onset  of  irido- 
cyclitis almost  certain. 

2.  I  would  enucleate  in  the  same  case,  were  irido-cyclitis 
already  set  up  in  the  injured  eye. 

3.  I  would  enucleate  in  a  case  of  irido-cyclitis,  where  a 
foreign  body  which  could  not  be  safely  extracted  was  present 
in  the  eye,  even  though  the  vision  were  fairly  good  ;  because, 
we  know  that  here  the  danger  of  sympathetic  ophthalmitis 
amounts  almost  to  a  certainty. 

4.  I  would  enucleate  in  a  case  of  acute  irido-cyclitis,  trau- 
matic or  idiopathic,  where  vision  was  lost,  especially  if  the 

1  Ophthal.  Rev.,  1882,  p.  228. 

^  A  few  cases  are  recorded  iu  which,  although  the  exciter  was  removed  almost 
immediately  after  the  injury,  yet  sympathetic  oplithalmitis  supervened. 

3  For  the  sake  of  brevity  the  word  enucleation  only  is  used  in  what  follows, 
but  evisceration  or  Mules's  operation  are  equally  implied. 
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eye  were  tender  ou  pressure ;  for  here  the  eyeball  is  useless 
and  disfiguring,  and  apt  to  be  a  source  of  danger  to  its  fellow. 

5.  I  would  enucleate  in  a  case  of  phthisis  bulbi,  even  of  old 
standing,  Avhere  there  was  shrinking  pain  on  pressure,  for  the 
same  reasons  as  in  No.  4. 

6.  I  would  enucleate  in  a  case  where  the  sympathising  eye 
is  already  affected,  provided  vision  in  the  exciting  eye  be  lost, 
and  hopes  of  its  recovery  but  slight,  if  any ;  for  improvement 
in  the  sympathising  eye,  or  a  greater  amenability  of  it  to  treat- 
ment, has  been  frequently  observed  after  this  has  been  done. 
Brailey,  however,  holds,  that  enucleation  is  not  in  this  instance 
to  be  recommended,  as  he  believes  it  tends  to  aggravate  the 
condition  of  the  sympathising  eye — to  change  a  serous  into  a 
plastic  uveitis. 

7.  I  would  enucleate  in  a  case  of  sympathetic  irritation,  if 
the  sight  of  the  exciting  eye  were  very  defective,  and  the 
neurosis  very  persistent. 

lA.  I  would  not  remove  any  injured  eye,  unless  it  contained 
a  foreign  body  which  I  could  not  extract,  if  its  sight  were  fairly 
good,  and  as  yet  no  sign  of  inflammation  present.  For 
inflammation  may  not  come  on,  and  the  eye  may  possibly  be 
saved. 

2a.  I  would  not  enucleate  the  exciting  eye,  if  sympathetic 
ophthalmitis  had  already  appeared,  should  the  vision  of  the 
exciting  eye  be  fairly  good.  (Contrast  this  with  Rule  6.)  For 
it  often  occiu's,  that  the  process  in  the  sympathising  eye  is  not 
arrested  by  the  proceeding,  and  that,  where  the  latter  is  not 
undertaken,  the  exciting  eye  turns  out  in  the  end  to  be  the 
organ  with  the  better  vision. 

Cases  have  been  observed,  in  which  sympathetic  ophthal- 
mitis broke  out  some  days  after  removal  of  the  exciting  eye. 
In  these  instances  the  inflammation,  no  doubt,  had  already 
started  on  its  journey  from  the  exciting  eye,  the  removal  of 
which  did  not  arrest  its  progress.  Inasmuch,  then,  as  the 
inflammation  takes  some  twelve  to  fourteen  days  (vide  siq^ra) 
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to  travel  from  one  eye  to  the  other,  one  cannot  feel  certain  of 
having  averted  sympathetic  ophthalmitis  before  that  period  at 
least  has  elapsed  after  enucleation  of  the  exciter ;  and  it  is 
well  to  impose  abstinence  from  use  of  the  eye,  or  exposure  of 
it  to  much  light  for  that  time,  or  longer.  This  fact  is  not  to 
deter  the  surgeon  from  recommending  enucleation  when  indi- 
cated; for,  in  the  vast  majority  of  cases,  it  has  the  desired 
effect ;  and,  even  in  the  cases  where  sympathetic  ophthalmitis 
was  not  averted,  the  inflammation  in  the  sympathiser  was  usu- 
ally of  a  mild  type,  and  yielded  readily  to  treatment. 

As  substitutes  for  enucleation  of  the  eyeball  in  these  cases, 
division  of  the  optic  nerve  in  the  orbit  (optic  neurotomy), 
resection  of  a  piece  of  the  optic  nerve  in  the  orbit  (optic 
neurectomy),  and  evisceration  or  exenteration  of  the  ej'eball, 
have  all  been  proposed  and  practised. 

Optic  Neurotomy  is  still  employed  by  some  surgeons  ;  but 
by  most  it  has  been  abandoned,  under  the  impression  that  it 
does  not  afford  good  protection  against  sympathetic  ophthal- 
mitis ;  for  the  cut  ends  of  the  nerves  reunite,  and  at  least  one 
case^  has  been  observed,  in  which,  several  months  after  the 
optic  neurotomy,  symiDathetic  ophthalmitis  appeared. 

Optic  Neurectomy  was  first  advocated  hy  Schweigger,-  and 
is,  in  his  opinion,  a  better  protective  than  enucleation.  The 
views  of  other  surgeons  have  not  yet  been  published,  and  I  have 
myself  too  little  experience  of  the  method  to  form  an  opinion 
on  it,  but  it  would  seem  to  recommend  itself  as  rational. 

Evisceration  is  still  on  its  trial  as  a  prophylactic  measure 
for  sympathetic  ophthalmitis.  A  few  cases  ^  are  on  record  in 
which  the  good  eye  became  affected  not  long  after  eA^isceration 
of  the  exciting  eye,  but  this  has  taken  place  too,  as  above 
stated,  after  enucleation ;  and,  so  far  as  we  can  yet  form  an 
opinion,  the  prophylactic  value  of  evisceration  is  at  least  as  great 

^  Leber,  A.  v.  Oi-aefe's  Archiv,  xxvii.  pt.  ],  p.  339. 

^  Archives  of  Ophthahmlogy,  xiv.  p.  223. 

'  By  F.  R.  Cross,  Proceed.  Ophthal.  Sac.,  Julj'  18S7. 
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lis  that  of  enucleation.  The  mode  of  performing  the  operation, 
and  Mr.  Mules's  modification  of  it  are  given  at  pp.  185  and 
186.  The  indications  for  these  various  procedures  are  the 
same  as  for  enucleation. 

Sympathetic  ophthalmitis  having  broken  out,  and  the  ques- 
tion of  enucleation,  or  other  prophylactic  measure,  having  been 
decided  one  way  or  the  other,  the  means  to  be  directed  against 
the  process  in  the  sympathising  eye  have  to  be  considered. 
The  patient  should  be  confined  for  a  lengthened  period  to  a 
dark  room,  and  atropine  used  for  the  eye ;  while  the  general 
system  is  maintained  by  a  tonic  but  non-stimulating  treatment. 
It  is  doubtful  whether  other  means  are  of  much  value.  Mer- 
curialisation  is  employed  by  some  surgeons  in  these  cases, 
but  its  value  is  jDroblematical. 

jSTo  operation  should  be  undertaken  for  the  formation  of  an 
artificial  pupil  in  the  sympathising  eye,  until  the  inflammatory 
process  has  completely  subsided,  the  tension  of  the  eye  improved, 
and  the  vascularity  of  the  iris  diminished.  This  period  is,  at 
the  least,  from  twelve  to  eighteeen  months  after  the  onset  of 
the  disease.  If  operative  interference  be  resorted  to  during 
that  period,  the  result  is  an  aggravation,  or  rekindling,  of  the 
inflammation,  with  closure  of  the  artificial  pupil  which  maj- 
have  been  made,  in  consequence  of  proliferation  of  the  layer  of 
retro-iritic  connective  tissue.  Not  even  if  the  eyeball  should 
become  of  glaucomatous  hardness,  as  sometimes  happens,  should 
the  surgeon  be  tempted  to  operate.    This  is  a  golden  rule. 

Of  the  operations  employed  for  the  establishment  of  an 
artificial  pupil,  in  an  eye  which  has  suffered  from  sympathetic 
ophthalmitis  resulting  in  anterior  phthisis,  iridectomy  most 
naturally  suggests  itself,  and  is  the  least  satisfactorj^  The 
reason  of  this  is  that,  owing  to  its  very  disorganised  state,  the 
iris  tears  when  drawn  on  by  the  forceps ;  and,  hence,  the  forma- 
tion of  a  satisfactory  coloboma  is  almost  impossible ;  and,  even 
if  this  be  obtained,  it  is  extremely  liable  to  close  again,  from 
proliferation  of  the  retro-iritic  connective  tissue  set  going  anew 
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by  the  irritation  of  the  operation.  Yet,  sometimes,  after  re- 
peated iridectomies,  a  permanently  clear  pupil  is  obtained. 

Von  Graefe  operated  by  making  a  peripheral  linear  incision 
as  for  cataract,  but  passed  the  knife  behind  the  iris,  and  in 
doing  so  he  opened  the  capsule  of  the  lens.  An  iridectomy 
is  then  made  by  seizing  a  wide  portion  of  the  iris  and  corre- 
sponding retro-iritic  connective  tissue  with  a  sjiecial  forceps, 
one  blade  of  which  is  passed  behind  these  structui'es,  whilst 
the  other  enters  the  anterior  chamber,  and  then,  the  iris,  etc. 
having  been  drawn  out,  the  exjjosed  portion  is  cut  off.  The 
partially,  or  completely,  opaque  lens,  or  a  considerable  portion 
of  it,  becomes  evacuated  during  this  proceeding ;  or,  if  not,  the 
usual  measures  are  taken  to  extract  it.  With  this  method, 
also,  the  pujjil  frequently  closes  again,  and  even  more  than  one 
supjjlementary  iridectomy,  or  iridotomy,  may  be  required,  but 
must  not  be  undertaken  until  all  irritation  subsides.  The 
iridectomy,  as  above  described,  is  now  with  advantage  often 
replaced  by  a  V-shaped  one,  made  with  de  Wecker's  forceps- 
scissors. 

The  late  Mr.  George  Critchett's  Method  for  the  formation 
of  a  pupil  in  these  cases  consists  in  passing  a  discission  needle, 
by  a  boring  motion,  through  the  iris,  retro-iritic  tissues,  and 
lenticular  capsule;  another  needle  is  passed  in  close  to  the 
first,  and  then,  by  separating  one  point  from  the  other,  a  rent 
is  made  in  the  centre.  This  is  followed,  generally,  by  the  escape 
into  the  anterior  chamber,  of  a  small  quantity  of  cheesy  lens 
matter.  The  latter  is  allowed  to  become  gradually  absorbed, 
and,  in  the  course  of  some  weeks,  the  capsule  closes  again.  The 
operation  has  to  be  repeated  several  times  before  a  clear  pupil 
is  obtained ;  care  being  taken  that  all  irritation  from  the  pre- 
vious operation  has  subsided,  before  another  is  undertaken. 

Mode  of  performing  Enucleation  of  the  Ei/eball. —There  are 
two  chief  methods  : — 

1.  Bonnet's  Method.  An  incision  is  made  in  the  conjunc- 
tiva all  round  the  cornea  and  about  6  mm.  removed  from  the 
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latter.  The  bulbar  conjunctiva  is  separated  from  the  globe 
freelv  in  all  directions  with  a  scissors.  With  a  strabismus 
hook  each  orbital  muscle  is  caught  up,  and  its  tendon  divided 
close  to  the  sclerotic.  The  globe  can  now  often  be  dislocated 
forwards  by  pressure  of  the  margins  of  the  lids  backwards,  and 
is  then  held  in  the  fingers  of  the  left  hand,  while  the  optic  nerve 
is  divided  -with  a  strong  scissors  passed  into  the  orbit.  If  the 
globe  cannot  be  dislocated,  it  may  be  drawn  forwards  with  a 
strong  toothed  forceps,  while  the  nerve  is  being  divided. 

2.  The  Vienna  Method.  The  only  instruments  used  in 
this  operation  are  a  strong  straight  scissors,  and  a  strong 
toothed  forceps.  The  tendon  of  the  internal  rectus  at  its 
insertion,  with  the  overlying  conjunctiva,  is  seized  in  one  grasp 
with  the  forceps,  and  so  held  until  the  conclusion  of  the  opera- 
tion. Immediately  behind  the  forceps  the  tendon  is  divided 
with  the  scissors,  and  now  the  forceps  is  holding  merely  the 
stump  of  the  tendon  adherent  to  the  globe.  Through  the 
opening  made  at  the  same  time  in  the  conjunctiva  one  blade 
of  the  scissors  is  passed,  and  pushed  on  under  the  tendon  of 
the  inferior  rectus  muscle,  which  is  then  divided  along  with  the 
overlying  conjunctiva.  In  the  same  way  the  superior  rectus 
is  divided.  The  globe  is  now  drawn  well  forwards  and  rotated 
outwards,  the  scissors  passed  into  the  orbit,  the  optic  nerve 
felt  for,  and  divided.  With  one  or  two  strokes  of  the  scissors, 
the  external  rectus  and  the  two  obliques  are  divided  close  to 
the  globe,  and  the  operation  is  completed.  This  method  is 
very  rapid.  It  is  not  suited  to  any  globe  of  which  the  walls 
are  weak  (fresh  perforating  injury,  extreme  staphyloma,  etc.), 
for  a  good  deal  of  pressure  is  exercised  on  the  eyeball  during 
its  performance. 

Careful  antiseptic  precautions  are  to  be  employed  in  con- 
nection with  enucleation  of  the  globe.  Of  these,  I  think,  the 
most  important  is  the  use  of  a  full  stream  of  corrosive  sublim- 
ate solution  (1  in  4000)  into  the  cavity  of  the  orbit,  as  soon 
as  the  eyeball  is  removed  ;  the  irrigation  being  maintained  for 
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several  minutes.  The  interior  of  the  orbit  is  to  be  then  Avell 
covered  with  finely  powdered  iodoform,  a  jiiece  of  drainage 
tube  placed  in  the  outer  canthus,  so  as  to  ensure  exit  of  any 
discharge  which  may  form,  and  a  wood-wool,  or  other  antiseptic 
pad  applied  with  a  bandage.  The  orbit  should  be  similarly 
dressed  every  twenty-four  hours. 

I  have  never  seen  the  slightest  trouble  after  enucleation  of 
the  eyeball,  but  some  cases  of  meningitis  following  upon  the 
operation,  and  which  have  proved  fatal,  are  reported.  There 
can  be  no  reasonable  doubt,  but  that,  in  these  instances,  septic 
matter  made  its  way  along  the  lymphatics  of  the  optic  nerve 
to  the  meninges ;  and,  that  this  sej^tic  matter  was  introduced 
upon  the  instrument,  or  escaped,  in  purulent  cases,  from  the 
interior  of  the  eyeball.  Hence,  the  very  great  importance  of 
the  careful  antiseptic  precautions  above  indicated. 

Occasionally,  in  ten  days  or  longer  after  the  operation,  a 
granulation  forms  in  the  apex  of  the  orbit,  and  requires  to  be 
snipped  off.  To  prevent  this  some  surgeons  unite  the  con- 
junctival opening  with  a  suture  after  the  eyeball  has  been  re- 
moved. 

An  artificial  eye  can  usually  be  inserted  after  a  fortnight, 
but  should  not  be  constantly  worn  for  a  month  at  least,  as, 
until  that  period  elapses,  it  is  liable  to  cause  irritation  and 
conjunctivitis. 

Mode  of  ijerforming  Resection  of  the  Optic  Nerve. — An  opening 
is  made  into  the  conjunctiva  about  3  mm.  behind  the  insertion 
of  the  internal  rectus  muscle;  this  muscle  is  laid  bare,  and 
two  curved  blunt  strabismus  hooks  are  inserted  beneath  it. 
The  hooks  are  drawn  in  opposite  directions,  so  that  one  is 
caught  in  the  angle  of  insertion  of  the  tendon  with  a  tendency 
to  roll  the  eye  outwards,  while  the  other  will  draw  the  muscle 
forwards  out  of  the  orbit.  Near  the  latter  hook  a  catgut 
thread  is  passed  through  muscle  and  conjunctiva,  first  from 
within  outwards,  and  then  the  opposite  way.  The  muscle  is 
now  divided  at  a  distance  of  at  least  5  mm.  from  its  insertion 
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into  the  sclerotic,  and  the  ends  of  the  catgut  thread  are  tied 
in  a  knot.  A  second  thread  is  passed  through  the  terminal 
stump  of  the  muscle,  and  similarly  tied  in  a  knot.  The  wound 
is  now  extended  both  towards  the  superior  and  infei^ior  recti 
muscles ;  and  a  small  pointed  double  hook  is  inserted  into  the 
sclerotic  far  back,  in  order  to  draw  the  globe  forwards  and 
outwards.  A  pair  of  scissors  curved  on  the  flat  are  inserted 
alongside  the  globe,  and  the  optic  nerve  cut  through  as  near 
the  optic  foramen  as  possible.  The  posterior  aspect  of  the 
globe,  can  now  be  exposed  to  view  by  means  of  the  double 
hook.  The  stump  of  the  optic  nerve  remaining  on  the  eyeball 
is  then  cut  off  near  its  insertion  into  the  sclerotic,  the  inser- 
tion of  the  oblique  muscles  divided,  and  the  whole  of  the 
posterior  circumference  of  the  sclerotic  bared  by  dissection. 
The  eyeball  is  replaced,  the  wound  closed  by  means  of  the 
catgut  threads  previously  introduced,  and,  as  a  precaution 
against  sanguineous  exophthalmos,  the  eyelids  are  united  by 
three  sutures. 


CHAPTER  XIV. 


THE  MOTIONS  OF  THE  PUPIL  IN  HEALTH 
AND  DISEASE. 

The  Size  of  the  Pupil  in  Health  depends,  chiefly,  on  tlie  intensitj-  of  tlie 
light  to  whicli  the  eye  is  exposed,  contracting  when  light  falls  into  the 
eye,  and  dilating  in  the  shade.  However  defective  vision  may  be,  if 
((iiantitative  perception  of  light  still  remains,  the  reaction  of  the  pupil,  as 
a  rule,  takes  place. 

There  is  no  absolute  Standard  for  the  Physiological  Size  of  the  Pupil. 
The  latter  varies  in  different  healthy  individuals,  being  in  general  smaller 
in  elderly  people  than  in  youthful  subjects  ;  for,  with  increasing  age,  tlie 
energy  of  the  sympathetic — the  dilating  nerve  of  the  iris — is  reduced, 
while  there  is  sclerosis  of  the  walls  of  the  vessels  of  the  iris,  and  rigidity 
of  its  stroma.  Persons  with  blue  irides  have,  in  general,  smaller  pupils 
than  those  with  dark  eyes,  for  in  them  more  light  reaches  the  retina,  aud 
hence  the  pupil -reflex  is  stronger.  It  has  also  been  stated  that  hyper- 
metropic eyes  are  apt  to  have  small  pupils,  owing  to  the  constant  eftbrt  of 
accommodation  ;  whUe  in  myopia,  for  the  converse  reason,  the  pupils  are 
said  to  be  wide  ;  but  the  observation  is  not  generally  accepted.  The 
diameter  of  tlae  pupU,  when  the  accommodation  is  at  rest,  has  been  found  ^ 
to  vary  between  2-44  and  5-82  mm.,  giving  an  average  diameter  of  4"14 
mm. 

Oo7itraciion  of  the  Pu2nl.—Contva,ctioii  to  light  is  a  reflex  motion,  the 
optic  nerve  being  the  aff'erent  nerve,  and  the  third  nerve  the  efferent  neiTe 
innervating  the  sphincter  pupillaj.  It  has  been  shown,  by  a  high  author- 
ity,^ that  there  are  special  afferent  fibres  in  the  oj^tic  nerve  for  the  pupil- 
reflex,  distinct  from  those  for  vision,  and  that  it  is  possible  to  distinguish, 
with  the  microscope,  these  two  kinds  of  nerve  fibres  from  each  other. 

The  anatomical  investigations  of  Mcynert'  have  shomi,  that  between 
the  corpora  quadrigemina  and  the  centre  for  the  third  nerve  run  communi- 
cating fibres  (2,  Fig.  91),  which  probably  enable  this  reflex  to  take  place. 


1  Woiiiow,  Ophtlialmomtrie,  Viemiii,  1871. 
2  B.  von  Gmldcu,  SUzuiigsbci:  d.  Miinch.  Gcs.  f.  Morphol.  v.  rinisiol,  188C,  i.  p.  ICP. 
3  Voni  Gcliini  der  Siiugetliiere,  Strieker's  IlaJiiihmh,  Leipzig,  1670. 
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Owing  to  tlio  semi -decussation  of  the  fibres  in  the  optic  chiasma,  the 
stimuhis  of  light,  when  applied  to  one  eye  alone,  passes  up  each  tract  with 
equal  power  to  the  corpora  quadrigemina,  and  thence,  by  Meynevt's  fibres, 
to  the  centre  for  the  third  nerve  (or  rather  to  that  portion  of  it  which  acts 
as  a  special  centre  for  the  sphinc- 
ter pupillre),  and  from  that  point 
down  the  pupillary  branches  of 
this  nerve  to  each  eye,  causing  as 
active  a  conti'action  of  the  pupil 
iu  the  non-illuminated  eye  (con- 
sensual contraction)  as  in  its 
fellow.  It  is  probable,  however,^ 
that,  in  addition  to  this  method 
of  bringing  about  consensual 
contraction  of  the  pupil,  there  is 
a  communication,  direct  or  in- 
direct, between  the  centres  for 
the  third  nerve  of  each  side  cap- 
able of  eflfecting  it.  In  no  other 
way  can  the  fact  be  explained, 

that  consensual  contraction  of  fig.  9i.-a.V.  Centre  of  third  nerve,  i.  Con- 
tlie  pupil  is  maintained  in  cases  nection  between  nuclei  of  tliird  nerves.  3.  Mey- 
of  homonymous  hemianopsia.  If,  "'^''t''^  A^^es.  Q.  Corpora  quadrigeraiua.  C. 
..     .     .  ,        Cliiasma.     0.    Optic    nerve.     P.  Pupillary 

tor  instance  (Fig.  91),  there  be  a  „f  y,;,,!  ^.  g^.t  „f  Le,i„„. 

lesion  of  the  right  tractus  opticus  Arrows  show  path  of  impulse  in  lesion  of  right 
giving  rise  to  left  hemianopsia,  ^■ 

the  centre  of  the  left  third  nerve  alone  can  be  primarily  stimulated  ;  but, 
as  both  pupils  act,  a  communication  between  the  centres  of  the  third 
nerves  must  exist.  Merkel  ^  believes  that  there  is  a  direct  anastomosis 
between  these  centres. 

The  reflex  mobility  of  the  pupil  to  light  is  tested,  most  commonly,  for 
the  purpose  of  deciding  the  existence,  or  otherwise,  of  posterior  synechia. 
The  next  most  common  object  of  the  test,  and  the  one  with  which  we  are 
here  concerned,  is  to  determine  the  sensitiveness  to  light  of  the  retina,  or 
of  the  visual  centre.  It  is,  generally,  a  sufficient  test  of  the  presence  or 
absence  of  quantitative  perception  of  light ;  but,  it  must  be  remembered, 
that  the  latter  function  may  be  wanting  in  certain  diseased  states,  and  yet 
the  pupil-reflex  take  place  ;  or,  the  pupil-reflex  may  be  wanting,  and  still 
perception  of  light  be  present.  The  test  is  best  performed  in  difl"use  day- 
light, with  the  patient's  face  directed  towards  the  window,  a  distant  object 
being  looked  at,  and  the  eye  which  is  not  under  examination  carefully 

1  Lceser,  Die  PupUlarbewegaiig  in  Physiologischer  und  Pathologischer  Bezieliv.ng,  Wies- 
baden, ISSl,  p.  14.  2  Gmefe-Sccmisdi  Ilandbuch,  vol.  i. 
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e.xcluded  from  tlie  liglit.  The  surgeon  then,  having  observed  the  size  of 
the  pupil  to  be  e.xamined,  excludes  the  eye  from  light  with  his  hand  for 
some  moments.  On  removing  the  excluding  hand,  a  normally  reacting 
pupil  will  be  found  to  have  become  dilated  ;  and  this  dilatation,  after  an 
interval  of  about  half  a  second,  will  be  oliserved  to  give  way  to  an  extreme 
contraction,  which  is  maintained  only  for  a  moment,  and  is  then  succeeded 
by  a  moderate  dilatation,  and  the  pupil  then  again  contracts  somewhat, 
and  so  on,  until,  after  some  further  minute  oscillations,  it  comes  to  a  still- 
stand.  The  explanation  for  this  phenomenon — which  is  termed  Hippus — 
is,  that  each  contraction  of  the  pupil,  by  diminishing  the  supply  of  light 
to  the  retina,  contains  in  itself  the  cause  of  the  succeeding  dilatation  ;  and, 
for  the  converse  reason,  each  dilatation  sets  agoing  the  succeeding  contrac- 
tion, until,  at  last,  equilibrium  is  attained.  A  comparison  between  the 
maximum  of  dilatation  and  maximum  of  contraction,  along  with  the 
promptness  and  rapidity  with  which  the  contraction  takes  place,  enables 
the  observer  to  form  an  estimate  of  the  activity  of  the  pupil-reflex.  In 
performing  this  test  it  is  important,  that  the  patient's  gaze  should  be 
jixed  all  through  upon  a  distant  object — hence,  unless  where  a  mere  trace 
of  perception  of  light  remains,  the  test  used  with  the  artificial  light  is  not 
so  reliable  as  that  with  daylight — so  that  the  pupil-contraction  which  is 
associated  with  convergence  or  accommodation  {vid^e.  infra),  may  not  vitiate 
the  experiment.  The  danger  of  the  reflex  dilatation  from  the  skin  {vide 
infra),  caused  by  the  excluding  hand,  is  insignificant  in  practice.  The 
consensual  reflex  of  the  pupil,  as  well  as  the  direct,  should  always  be  tested  ; 
one  eye  being  alternately  excluded  and  exposed,  the  motions  of  the  pupil 
of  the  other  eye  are  observed  and  compared  with  those  of  its  fellow.  In 
examining  the  pupils  we  have  also  to  decide  whether  they  be  of  equal  size  ; 
and,  in  order  to  avoid  error  through  posterior  synechife,  the  comparison 
should  be  made,  with  both  eyes  open,  successively  in  two  very  different 
brightnesses  of  light.  Under  normal  conditions  equality  in  size  of  the 
pupils  will  exist,  not  only  with  both  eyes  open,  but  also  if  one  eye  !be 
shaded  ;  for  the  normal  consensual  pupil-reflex  is  equal  to  the  direct  reflex. 
If  the  pupils  be  found  of  different  sizes,  the  least  movable  one  is  usually 
the  pathological  pupil,  but  this  question  is  often  difiicult  to  decide. 
Finally,  it  shoiild  be  noted  whether  the  direct  pupil-reflex  is  similar  in  all 
respects  in  each  eye. 

In  addition  to  the  stimulus  of  light,  the  pupil  contracting  centre  is 
excited  by,  or  simultaneously  with,  the  effort  of  accommodation  for  near 
vision.  The  object  of  this  contraction  is  to  cut  off  rays  falling  on  the 
peripheral  portions  of  the  lens,  which  latter  are  not  curved  in  the  change 
for  accommodation  to  the  same  degree  as  is  the  centre  of  the  lens.  This 
contraction,  however,  is  much  more  intimately  connected  with  convergence 
of  the  visual  lines,  than  with  the  effort  of  accommodation.    It  has  been 
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showu,^  that  the  contraction  increases  with  the  effort  of  accommodation, 
but  not  proportionately  to  the  distance  of  the  fixation  point  from  the  eye  ; 
and,"  that  the  pupils  do  not  contract,  if  accommodation  be  effected  without 
convergence ;  but  that,  in  convergence  without  accommodation,  contraction 
is  observed.  It  has  also  been  found,  that  the  contraction  was  proportional 
to  the  degree  of  convergence,  and  that  in  myopes  of  high  degree  contraction 
of  the  pupil  takes  place  at  the  other  side  of  the  far  point,  where,  of  course, 
the  accommodation  does  not  come  into  play.  Aubert^  thinks  there  is 
probably  a  common  centre  for  the  three  actions,  convergence,  accommoda- 
tion, and  pupil-contraction,  a  view  supported  by  Priestley  Smith  * ;  and 
Hensen  and  Volckers  ^  have  found  that  in  dogs,  in  the  posterior  part  of 
the  floor  of  the  third  ventricle,  the  centres  for  the  branches  to  the  ciliary 
muscle,  the  sphincter  pupillie,  and  the  rectus  internus,  occur  in  close  suc- 
cession, and  they  think  that  this  region  may  be  regarded  as  the  centre 
assumed  by  Aubert.  The  existence  of  such  a  centre  has  been  placed 
beyond  controversy  by  Eales's  case  ^  of  paralysis  of  convergence  and  accom- 
modation, and  of  the  associated  pupillary  contraction.  These  three 
motions,  then,  are  not  dependent  on  each  other,  but  are  co-effects  of  one 
and  the  same  cause,  i.e.  a  stimulus  applied  to  the  centre  for  convergence, 
accommodation,  and  pupil -contraction. 

In  examining  the  mobility  of  the  pupils  in  a  given  case,  the  contraction 
on  convergence  should  not  be  omitted.  If  the  patient  be  blind  of  both 
eyes,  the  observation  can  be  made  by  calling  on  him  to  direct  his  eyes 
towards  his  own  hand  at  about  12  inches  distance.  If  both  accommoda- 
tive and  light  reflex  are  wanting,  a  lesion  in  the  course  of  the  centrifugal 
pupil  fibres  is  indicated,  while  if  the  light  reaction  alone  is  wanting,  the 
lesion  is  in  the  course  of  the  centripetal  fibres. 

Dilatation  of  the  Pupil. — The  most  recent  investigations^  have  dis- 
tinctly proved  that  there  is  no  such  muscle  as  the  dilator  pupillse.  The 
dilatation  of  the  pupil  is,  in  all  probability,  largely  the  result  of  an  inhibi- 
tory action  of  the  sympathetic,  a  view  maintained  also  by  Jessop.^  The 
posterior  limiting  membrane  of  the  iris  is  its  only  structure,  which  is  not 
thrown  into  folds  when  the  pupil  dilates  (Fuchs. ) ;  and,  therefore,  there  can 
be  little  doubt  but  that  it  takes  an  active  part  in  dilating  the  pupil,  probably 
by  reason  of  its  elasticity.  Yet,  inasmuch  as  when  the  pupil  is  dilated, 
from  paralysis  of  the  third  nerve,  a  further  dilatation  can  be  produced  by 
atropine,  it  is  probable  that  some  other,  as  yet  unascertained,  dilating 

1  Adaraiik  and  Woinow,  Archiv.  fiir  Ophthalmologie,  xvii.  pt.  1. 

2  E.  H.  Weter,  De  MotM  iridis,  Lipsiae,  1S51. 

3  Graefe  undSamiisch  Handbuch,  ii.  p.  609.  ■*  Ophthal.  Hosp.  Rep.,  vol.  ix.  p.  32. 
5  Arch.  f.  Ophthal.,  xxiv.  pt.  1,  p.  23.              .    <!  Trans.  Ophtlml.  Soc,  10  Jan.  1884. 

7  Schwalbe,  Handbuch  der  Sinnesorgane ;  Kversbusch.,  Bericht  d.  Ophthal.  Gesellsch. 
1884 ;  Fuchs.,  Graefe's  Archiv,  xxxi.  pt.  3,  p.  39  ;  Jessop,  Proceed.  Roy.  Soc.,  188G,  p.  478. 

8  Proceed.  Roy.  Soc,  1886,  p.  484. 
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power  resides  in  the  iris.  Tlie  dilating  fibres,  originating  (Hensen  and 
Volckers)  in  the  front  part  of  the  floor  of  the  aqueduct  of  Sylvius,  pass  to 
a  region  in  the  lower  cervical  and  upper  dorsal  portion  of  the  cord,  called 
by  Budge  ^  the  ciliospinal  centre,  and  from  thence  pass  out  with  the  two 
first  dorsal  nerves,  and,  by  way  of  the  rami  communicates,  to  the  sympa- 
thetic in  the  neck,  and  thence  to  the  cavernous  plexus,  gasserian  ganglion, 
ophthalmic  division  of  the  fifth  nerve,  nasal  branch  of  this  division, 
ganglionic  branch  of  this  nerve,  ciliary  ganglion,  there  joined  by  more 
branches  from  the  cavernous  plexus,  and  from  thence  by  the  short  ciliary 
nerves  reach  the  eye. 

The  dilating  fibres  are  probably  of  twofold  natui-e,  muscular  and  vaso- 
motor. The  experiments  of  Grlinhagen,^  Salkowski,^  Bonders,  and  Hamer,^ 
Stellwag,^  and  F.  Arlt,  jun.,^  indicate  this  ;  and,  that  the  centre  for  each 
kind  of  fibre  is  different,  though  both  are  situated  in  the  medulla  oblongata, 
and  their  fibres  probably  run  the  same  course  to  the  eye.  The  centre  for 
the  muscular  fibres  is  called  the  oculo-pupillary  centre.  That  the  vaso- 
motor fibres  have  a  decided,  and  independent,  influence  in  dilating  the 
pupil,  has  been  shown  by  Kouget,^  Schoeler,^  and  others.  It  is  not  certain 
what  the  mechanism  of  this  influence  may  be,  but  it  probably  consists  in 
a  diminution  in  volume  of  the  iris,  from  antemia  caused  by  contraction  of 
the  muscular  coat  of  the  vessels. 

While  light  is  the  only  stimulus  capable  of  bringing  about  a  reflex  con- 
traction of  the  pupil,  the  pupil-dilating  centre  reacts  to  every  sensitive 
stimulus,  e.g.  galvanism  applied  to  the  leg,^  the  tickling  of  a  sensitive 
place  in  the  region  of  the  fifth  nerve  on  the  face,!"  etc.,  and  Westphal" 
observed  dilatation  on  shouting  loudly  into  the  ear  of  a  person  under 
chloroform.  Schiff  and  Foa  12  found  that,  in  curarised  dogs  and  cats,  a 
dilatation  took  place  on  the  application  of  every  stimulus,  not  necessarily 
painful,  applied  to  the  nerves  of  common  sensation  in  any  part  of  the 
body.  The  centre  for  this  reflex  is  probably  in  the  medulla  oblongata," 
but,  inasmuch  as  it  takes  place  if  the  cervical  sympathetic  be  divided,"  it 
is  evident  that  all  the  dilating  fibres  do  not  run  to  the  eye  by  way  of  the 
cervical  sympathetic.  Schiff,"  indeed,  thinks  it  probable,  that  the  gasserian 

I  Ueter  die  Beweg^mgm  der  Iris,  IS56.  ^  ZeiUchriftf.  rat.  Med., -sxvin. 

3  Ihid.,  xxix.  p.  167.  *  Nederl.  Tijdschr.  v.  Geneesk,  1S64. 

6  Ueber  Atropin.,  All.  Wiener  Med.  ZeiUing,  1872,  p.  146. 

6  Archivfiir  OplUhal.,  XV.  i. 

7  Comptes  reiuhis  el  Mem.  de  la  Soc.  de  Biologic,  1856. 

8  Experivientelle  Beitage  zur  Irisbewegung  :  Inaug.  Diis.  Dorpat,  1869. 
»  Arndfc,  Griesenger's  ArcMvf.  Psych.,  ii. 

10  Heoker,  Tagchlatt  der  45  Versam.  deutsctier  Naturforscher  in  Leipzig,  1872. 

II  Virchow's  Archiv,  xxvii.  p.  409.  • 

12  La  pupilla  come  estesiometro.   L'Imparziak,  1874.  "  Salkowski,  loc.  cit. 

!■*  Vulpian,  Archiv  de  physiol.  etc.  de  Brotun-Seqiiard.   Janvier,  1S74. 
15  Untersxichjingcn  zur  Naturlehrc,  x.,  1867,  p.  423. 
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ganglion  receives  pupil-dilating  fibres  from  the  sympathetic  traversing 
the  cavum  tympani. 

Some  psychical  emotions  produce  dilatation  of  the  pupil.  The  pupils 
of  a  cat  in  anger  dilate,  and  those  of  a  frightened  child.  In  sleep,  or 
when  under  the  complete  influence  of  an  antesthetic,  the  pupils  are  con- 
tracted, for  then  all  psychical  and  sensitive  stimuli  are  reduced  to  a 
minimum.  Facts  authorise  the  conclusion,  that  the  medium  dilatation 
of  the  pupil  in  the  healthy  state  depends  chiefly  on  the  intensity  of  these 
stimuli,  habitually  transmitted  through  the  sympathetic.  If,  in  any  indi- 
vidual, they  be  slight,  his  pupil  is  conti'acted  ;  if  intense,  it  is  dilated. 
Arndt  ^  asserts  that  in  delicate,  nervous,  excitable  people  the  pupils  are 
often  much,  and  habitually,  dilated. 

In  addition  to  those  already  mentioned,  there  are  causes  for  the  dilata- 
tion of  the  pupil,  which  can  hardly  be  referred  to  simple  reflex  action,  but 
which  seem  to  be,  like  the  contraction  of  the  pupil  on  convergence  of 
the  visual  lines,  associated  with  those  of  other  centres  in  the  medulla 
oblongata,  especially  with  those  for  respiration  and  uterine  action.  With 
every  deep  inspiration  or  expiration  a  considerable  pupillary  dilatation 
takes  place,  not  identical  with  that  slight  dilatation  occurring  on  each 
ordinary  inspiration,  and  depending  on  variation  of  blood  pressure,  but 
due^  to  simultaneous  stimulation  of  the  respiratory  and  pupil  -  dilating 
centres,  by  retention  of  carbonic  acid  gas  in  the  blood.  Raehlmann  and 
Witowski^  have  observed  marked  dilatation  at  the  beginning  of  each 
labour  pain,  to  be  explained  as  an  associated  action  of  the  neighbouring 
centres  for  uterine  movements  and  pupil-dilatation. 

Besides  the  normal  pupillary  motions  described  in  the  foregoing,  and 
visible  for  the  most  part  to  the  naked  eye  of  the  observer,  there  is  a 
phenomenon  of  pupillary  motion,  which  is  discoverable  only  by  aid  of  a 
corneal  microscope  or  loup,  consisting  in  perpetual,  but  very  minute  and 
irregular,  fluctuations  in  size  of  the  pupil.  This  hippus  has  been  ajDtly 
termed  by  Laqueur  *  the  Unrest  of  the  Pupil,  and  is  due  to  the  ever- vary- 
ing sensitive,  and  psychical  reflexes,  which  are  thus  constantly  manifesting 
their  influences  on  the  pupil. 

The  Fifth  Nerve  has  been  held  by  some  to  have  an  influence  over  the 
motions  of  the  iris  similar  to  that  of  the  sympathetic.  This  is  doubtless 
a  mistaken  view  = ;  the  efi'ect  on  the  pupil  following  section  of  the  fifth 
within  the  cranium  being  due  to  paralysis  of  the  sympathetic  fibres  con- 
tained in  it,  and  not  to  the  lesion  of  the  proper  fibres  of  the  fifth  nerve. 
Others'  again  have  ascribed  to  the  fifth  nerve  a  direct  influence  over  the 

1  Archivf.  Psychiatric,  ii.  p.  5S9.  2  Schiff,  loc.  cit. 

3  Archivf.  Physiologic,  li>7S,  p.  110. 

*  Klin.  Monatsbl.f.  Aurjenhcilk.,  Deo.  1887.  b  Leeser,  loc.  cit.,  pp.  46-4S. 

8  Grilnhagen,  Berl.  Klin.  Wochcnschr.,  1866,  No.  24.  Rogow,  Zcitschr.  /.  rat.  Med. 
vol.  xxix.  p.  289. 
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contraction  of  the  pupil ;  but  this  is  to  be  regarded  as  a  reflex  action 
merely,  Merkel  indeed  having  demonstrated  ^  the  existence  of  direct 
fibrillar  connection  between  the  centres  of  the  fifth  and  third  nerves. 

Action  of  the  Mydriatics  on  the  Pupil.  Atropine. — Inasmuch  as  a 
maximum  mydriasis  can  only  result  from  paralysis  of  the  pupillary  branches 
of  the  third  nerve,  combined  with  excitation  of  the  pupillary  branches  of 
the  sjrmpathetic  ;  and,  as  atropine  effects  such  a  mydriasis,  it  is  evident  it 
acts  in  the  way  indicated  on  these  nerves."  A.  von  Graefe  proved  '  that 
the  aqueous  humour  of  an  eye  into  which  atropine  has  been  instilled,  acts 
as  a  mydriatic  when  applied  to  another  eye.  Duboisin,  Hijoscyamiii,  and 
Daturin  act  similarly  to  atropine.  Cocaine  mydriasis  seems  ^  to  be  in- 
duced merely  by  a  local  irritation  of  the  endings  of  the  sympathetic  in 
-the  iris,  both  of  the  vaso-constrictor  fibres  and  of  the  pupil-inhibitory 
fibres.  Strychnine  and  curare  are  not  strictly  speakuig  mydriatics,  as 
they  only  indirectly  affect  the  pupil ;  the  mydriasis  observed  in  poisoning 
by  these  drugs  being,  according  to  Schiff  *  and  others,  the  result  of  the 
retention  in  the  blood  of  carbonic  acid  gas. 

Action  of  the  Myotics  on  the  Pupil.  Eserinc  (or  Physostigminc). — This 
drug  is  in  all  respects  a  complete  antagonist  of  atropine,'  paralysing  the 
peripheral  endings  of  the  sympathetic  in  the  ii-is,  and  stimulating  the 
endings  of  the  branch  of  the  third  nerve  in  the  sphincter  pupillae.  Pilocar- 
pine and  Muscarine  act  similarly,  but  not  with  the  same  energy.  Nicotine, 
applied  to  the  eye,  is  found  to  act  like  eserine.'  Morphium  has  an  anta- 
gonistic effect  to  atropine,  both  as  regards  the  pupil  and  the  general  nervous 
system,  and  is  employed  in  cases  of  poisoning  by  ati'opine  {vide  p.  204). 

Chloroform  in  the  first  or  excitation  stage  of  anajsthesia,  according  to  the 
investigations  of  Westphal,^  Budin,^  and  Hirschberg,"  stimulates  tlie 
pupil-dilating  centre,  and  in  the  second  stage  gradually  reduces  the  excita- 
bility of  this  centre,  until,  finally,  it  is  completely  paralysed,  so  that  no 
form  of  stimulation  causes  any  dilatation.  Follovdng  on  this  is  a  still 
further  contraction  to  a  pin-hole  pupil,  due  to  stimulation  of  the  pupil- 
contracting  centre.  Should  the  inhalation  of  the  anesthetic  be  continued 
longer,  a  dilatation  of  the  pupil,  often  sudden,  takes  place,  and  this  indi- 
cates paralysis  of  the  pupil-contracting  centre,  and  the  most  serious  con- 
sequences for  the  life  of  the  patient. 


1  Graefe  und  Swmisch's  Handbucli,  i.  p.  140. 

2  Hennann,  Lehrb.  der  exp.  Toxicologic,  1S74. 

3  Archivf.  Ophthal,  i.  pt.  1,  p.  462,  footnote. 

4  Jessop,  Proceed.  Roy.  Soc,  p.  441,  ISSa.  «  Fjliigcr's  Aixhiv,  ISTl,  p.  229. 

6  Harnaok,  Arch.  f.  exp.  Pathol.,  ii.  p.  307;  A.  Weber,  Archiv  f.  Ophthal.,  xxii.  pt.  2, 
p.  231. 

7  Rogow,  Zeitschrift  f.  rat.  Med.,  xxix.  p.  1;  Scliur,  Zeitschrift  f.  rat.  Med.,  xxxi. 
p_  402.  8  Virchow's  Archiv,  xxvii.  p.  409. 

9  Gazette  des Hdspitaiix,  1S74,  p.  910.  l»  Berl.  Klin.  WocAowcAr.,  1876,  p.  652. 
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The  Size  of  the  Pupil  in  Disease.— J/i/ows  may  be  caused  by  a  diseased 
process  irritating  the  pupil-contracting  centre  or  nerve-fibres  (the  Irrita- 
tion Myosis  of  Leeser),  or  by  one  causing  paralysis  of  the  pupil-dilating 
centre  or  nerve-fibres  (the  Paralytic  Myosis  of  Leeser),  or  by  a  combination 
of  both.  Either  cause  alone  would  produce  a  medium  myosis  ;  a  combina- 
tion of  the  two  would  give  a  maximum  myosis. 

Irritation  Myosis,  according  to  Leeser,  is  not  usually  increased  by  the 
stimulus  of  light,  nor  on  convergence  of  the  visual  axes,  nor  does  it 
diminish  in  the  shade.  Mydriatics  dilate  such  a  pupU  widely,  myotics 
contract  it  ad  maximum.  In  paralytic  myosis  the  pupil  reacts  well  to 
light  and  on  convergence,  but  does  not  dilate  on  application  of  sensitive 
or  psychical  stimuli,  or  with  co-ordinated  motions.  Mydriatics  dilate  such 
a  pupil  only  partially,  while  myotics  contract  it  ad  maximum.  In  maxi- 
mum myosis  every  reaction  is  wanting,  sti'ong  mydriatics  alone  producing 
a  medium  dilatation. 

Irritation  myosis  is  found  in  :— a.  The  early  stages,  at  least,  of  all  in- 
flammatory affections  of  the  brain  and  its  meninges,  in  simple,  tubercular, 
and  cerebro-spinal  meningitis.  When,  in  these  diseases,  the  medium 
myosis  gives  place  to  mydriasis,  the  change  is  1  a  serious  prognostic  sign, 
indicating  the  stage  of  depression  with  paralysis  of  the  third  nerve.  6. 
In  cerebral  apoplexy  the  pupil  is  at  first  contracted,  according  to  Berthold,^ 
who  points  out  that  this  contraction  is  a  diagnostic  sign  between  apoplexy 
and  embolism,  in  which  latter  the  pupil  is  unaltered,  c.  In  the  early  stages 
of  intra-cranial  tumoui-s  situated  at  the  origin  of  the  third  nerve  or  in  its 
course,  d.  At  the  beginning  of  an  hysterical  or  of  an  epileptic  attack.^ 
c.  In  tobacco  amblyopia,^  probably  from  stimulation  of  the  pupil-contract- 
ing centre  by  the  nicotine.  /.  In  persons  following  certain  trades,  as  the 
result  of  long-maintained  effort  of  accommodation'  (watchmakers,  jewellers, 
etc.),  the  pupil-contracting  centre  being  subject  to  an  almost  constant 
stimulus,  g.  As  a  reflex  action  in  ciliary  neurosis  ;  consequently,  in 
many  diseased  conditions  of  those  parts  of  the  eye  supplied  by  the  fifth 
nerve. 

Paralytic  myosis  occurs  :— In  spinal  lesions  above  the  dorsal  vertebrte, 
e.g.  injuries,  and  inflammations,  especially  of  the  chronic  form.  The  con- 
tracted pupil  occurring  in  grey  degeneration  of  the  posterior  columns  of 
the  spinal  cord  has  been  long  known  as  Spinal  Myosis.  In  the  simple 
form  of  this  myosis  the  pupil  has  but  a  medium  contraction,  and  reacts 
both  to  light  and  on  convergence.  This  condition  is  found  in  the  early 
stages  alone,  when  the  disease  has  attacked  merely  the  cilio-spinal  centre, 


1  Leeser,  loc.  cit.,  p.  82.  s  Berl.  Klin.  Wochensclir.,  1869,  No.  39. 

3  Wecker,  Graefe  und  Sasmiscli's  Handbuch,  iv. 
*  Hirschler,  Arch.  f.  Ophthal.,  xvii.  pt.  1, 
6  Seiffert,  Allyem.  Zeitsclirift  fiir  Psychicatrie,  x.  1803,  p.  544. 
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or  liigher  up,  as  far  as  tlie  medulla  oblongata  ;  later  on,  when  Mej'nert's 
fibres  become  engaged,  we  have  the  Argyll-Eobertson  i)upil.  The  very 
minute  pupil,  often  seen  in  tabes  dorsalis,  is  probably  due  to  secondary 
contraction  of  the  sphincter  pupillae.^ 

Argyll-Robertson  was  the  first  to  point  out,^  that  in  tabes  dorsalis  the 
pupil,  although  conti-acted,  and  responding  to  light  by  further  contrac- 
tion but  slightly,  or  not  at  all,  does  become  more  contracted  on  convergence 
of  the  visual  axes  (or  accommodation).  He  explained  this  phenomenon 
as  being  due  to  paralysis  of  the  cilio-spinal  nerves,  which  he  therefore 
regarded  as  the  nerves  supplying  the  sphincter  iridis.  But  Raehlmann 
points  out  *  that  the  myosis  and  the  motor  phenomenon  are  not  directly 
connected ;  for,  it  sometimes  happens  that  pupils  which  do  not  react  to 
light,  and  do  contract  on  convergence,  are  not  habitually  contracted,  and 
may  even  be  somewhat  dilated.  The  two  symptoms  are,  no  doubt,  often 
present  together  in  tabes.  The  myosis  is  a  sign,  and  an  important 
one,  of  disease  of  the  posterior  columns,  while  the  defective  reaction  to 
light  with  retained  contraction  on  convergence  indicates  disease  at  some 
distance  from  the  spinal  cord,  namely,  in  Meynert's  fibres ;  and  this  is 
probably  the  correct  explanation  of  the  Argyll  -  Robertson  symptom. 
Disease  in  Meynert's  fibres,  however  (as  also  disease  of  the  optic  nerve) 
may  be  in  direct  connection  with  disease  of  the  cord,  Stilling  having  found  * 
fibres  passing  directly  from  the  optic  tract  into  the  crus  cerebri. 

Some  authorities  regard  myosis  as  one  of  the  earliest  symptoms  of  tabes, 
while  others  do  not.  Raehlmann  also  thinks  that,  perception  of  light 
being  present,  if  the  pupils  do  not  react  to  light,  while  they  do  contract 
on  convergence,  the  symptom  is  usually  one  of  serious  central  disease. 

Paralytic  myosis  is  also  found  in  general  paralysis  of  the  insane.  In 
acute  mania  the  pupil  is  usually  much  dUated,  and  when  this  mydriasis 
is  changed  for  myosis,  approaching  general  paralysis  may  be  prognos- 
ticated.^ Myosis,  following  on  irritation  mydriasis,  is  also  foimd  in  mye- 
litis of  the  cervical  portion  of  the  cord.  In  bulbar  paralysis,  if  paralytic 
myosis  occurs,  the  disease  is  probably  complicated  with  progressive  muscular 
atrophy,  or  with  sclerosis  of  the  brain  and  spinal  cord.^ 

Hu'schler  states that  he  has  frequently  noticed  a  contracted  pupU  in 
alcoholic  amblyopia,  due,  probably,  to  an  affection  of  the  medulla  oblongata, 
possibly  fatty  degeneration.  Myosis  may  also  be  due  to  paralysis  of  the 
cervical  sympathetic,  resulting  from  injury,  from  pressure  of  an  aneurj-sm 
of  the  carotid,  innominate,  or  aorta,  or  from  pressure  of  enlarged  lymphatic 
glands.     In  apoplexy  of  the  pons  varolii,  myosis  is  present,  but  it  is 


1  Hempel,  Arcliivf.  Ophthal.,  xxii.  pt.  1. 

2  Edin.  Med.  Journal,  xiv.,  1869,  p.  669,  and  xv.,  1870,  p.  487.        3  Loc.  cit.  p.  7. 

4  Beilageheft  zu  Zelimdcr's  MomtsUatter,  xvii.  pp.  203-207.  ^  Seiffert,  loc.  eit. 

6  Leeser,  loc.  cit.,  p.  !>4.  7  ArcMvf.  OplUhal,  xvii.  pt.  1,  229. 


CHAP.  XIV.]    THE  PUPIL  m  HEALTH  AND  DISEASE.  247 


not  yet  certain  whether  it  is  an  irritation  myosisi  or  a  paralytic 


niyosis  ^ 


Mydriasis  may  be  caused  by  a  diseased  process  giving  rise  to  irritation 
of  the  pupil-dilating  centre  or  fibres,  or  by  paralysis  of  the  pupil-contract- 
ing centi'e  or  fibres. 

The  former  is  termed  Irritation  (or  Spasmodic)  Mydriasis,  and,  according 
to  Leeser,  is  characterised  by  a  moderately  dilated  pupil,  contracting 
somewhat  to  Hght  and  on  convergence,  but  not  dilating  on  sensitive  or 
psychical  stimuli ;  easily  dilated  ad  maximum  by  mydriatics,  but  with 
diflaculty  contracted  ad  maximum  by  myotics.  The  latter  is  called 
Paralytic  Mydriasis,  and  in  it  there  is  a  moderately  dilated  pupil,  reacting 
to  sensitive  and  psychical  stimuli.  The  reaction  to  light  and  on  converg- 
ence varies  according  to  the  seat  of  the  lesion.  If  the  lesion  lie  between 
the  ii-is  and  the  pupil-contracting  centre,  the  direct  and  consensual  reaction 
to  light  is  wanting,  as  also  the  associated  motion  on  convergence  of  the 
visual  lines.  But,  if  the  lesion  lie  between  the  retina  and  the  pupil-con- 
tracting centre,  the  dii-ect  contraction  to  light  is  wanting,  while  the  con- 
sensual conti-actiou,  and  that  on  convergence,  are  retained.  In  either  case 
the  pupil  can  be  contracted  ad  maximum  by  mydriatics,  but  not  contracted 
more  than  to  medium  size  by  myotics. 

Irritation  of  the  pupil-dilating  centre  and  paralysis  of  the  pupil-con- 
tracting centre  existing  simultaneously,  give  rise  to  maximum  mydriasis. 
In  it  there  is  absolute  immobility  to  stimuli  of  all  kinds  except  to  strong 
myotics,  which  may  bring  the  pupil  back  to  the  normal  size. 

Irritation  Mydriasis  occurs  -.—a.  In  hypersemia  of  the  cervical  portion 
of  the  spinal  cord,  and  in  spinal  meningitis,  h.  In  the  early  stages  ot 
new  growths  in  the  cervical  portion  of  the  cord.  c.  In  cases  of  intracranial 
tumour  and  other  diseases  causing  high  intracranial  pressure,  according  to 
Raehlmann,  although  Leeser  points  out  that  these  may  also  give  rise  to 
paralytic  mydriasis,  d.  In  the  spinal  irritation  of  chlorotic  or  antemic 
people,  after  severe  illness,  etc.    e.  As  a  premonitory  sign  of  tabes  dorsalis. 

f.  In  cases  of  intestinal  worms,  owing  to  the  stimulation  of  the  sensitive 
nerves  of  the  bowel,  and  sometimes  in  other  forms  of  intestinal  irritation. 

g.  In  psychical  excitement,  e.g.  acute  mania,  melancholia,  progressive 
paralysis  of  the  insane. (often  then  unilateral,  with  myosis  in  the  other 

eye)-  . 

Unilateral  mydriasis  occurring  at  short  intervals,  now  in  one  eye  and 
now  in  the  other,  is,  according  to  von  Graefe,^  a  premonitory  sign  of  mental 
derangement.  Von  Graefe  observed  madness,  in  the  form  of  manie  des 
grandeurs,  to  come  on  some  months  after  the  occun-ence  of  this  symptom. 

Paralytic  Mydriasis  may  be  due,  either  to  a  paralysis  of  the  pupil-con- 

1  Larcher,  VaUiol.  de  la  protuJ).  Annitlaire,  dc^.  tirage,  p.  54. 
2  Jutlell,  Berl.  Klim.  WocUmch.,  1872,  No.  24.      3  ArcU    f.  Ophthal,  iii.  pt.  3,  p.  359. 
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tracting  centre,  or  as  the  result  of  the  stimulus  not  being  conducted  from 
the  retina  to  that  centre.  It  may  be  found  under  the  former  circum- 
stances :—a.  Sometimes  in  progressive  paralysis,  where  at  first  there  was 
myosis.  h.  In  various  diseased  processes  at  the  base  of  the  brain  affecting 
the  centre  of  the  third  nerve,  c.  In  a  late  stage  of  thrombosis  of  the 
cavernous  sinus.'  d.  In  orbital  processes  which  cause  pressure  on  the 
ciliary  nerves,  e.  In  glaucoma.  /.  In  cases  of  intraocular  tumours  which 
have  attained  a  certain  size. 

In  paralytic  mydriasis,  due  to  non- transmission  of  the  stimulus  of 
light  to  a  healthy  pupil-contracting  centre  and  nerves,  contraction  of  the 
pupil  will  take  place  only  on  convergence  of  the  visual  lines.  The  same 
condition  of  pupil  will  be  found,  if  the  lesion  lie  in  the  com-se  of  Meynert's 
fibres,  although  vision  may  be  normal.  If  the  lesion  lie  in  the  centre  of 
vision  (angular  gyi'us,  etc.),  or  in  the  course  of  the  fibres  connecting  this 
centi-e  with  the  corpora  quadrigemina,  although  absolute  amaurosis  exist, 
the  reaction  of  the  pupil  to  light  will  be  perfect.  Paralytic  mydriasis,  due 
to  non-conduction  of  light-stimulus,  is  found  in  most  cases  of  optic  atrophy. 


Knapp,  Archivf.  Ophihal,  xiv.  pt.  1,  p.  220. 
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CHAPTER  XV. 
GLAUCOMA. 


Symptoms. — The  chief  symptom  of  this  disease  is  : — 

I.  Ina-easecl  Intraocular  Tension,  shown  by  increased  hard- 
ness of  the  eyeball. 

If  the  surgeon  place  the  tips  of  his  index  fingers  close  together 
on  a  normal  eyeball,  and  make  gentle  pressure  with  them 
alternately,  he  will  observe  that  the  eyeball  pits  slightly  on  this 
pressure,  and  that  a  sensation  of  fluctuation  is  given  to  the 
fingers.  The  amount  of  this  pitting  or  fluctuation  varies  accord- 
ing to  the  degree  to  which  the  eyeball  is  filled  vidth  its  fluids,  and 
also,  to  some  extent,  according  to  the  thickness  of  the  sclerotic 
coat,  and  is  not  precisely  the  same  in  every  normal  eye.  The 
glaucomatous  eyeball  is  felt  to  be  more  resistent,  to  be  harder, 
than  the  normal  globe. 

Some  clinical  experience  is  necessary,  before  the  surgeon  can 
appreciate,  by  palpation,  those  degrees  of  tension  which  are 
just  above,  or  just  below,  the  normal ;  and  no  other  method  is 
equally  satisfactory.  Tonometers  have,  indeed,  been  invented 
for  the  purpose,  but  the  results  obtained  by  them  are  unreliable. 

For  the  purposes  of  clinical  notation,  Sir  W.  Bowman  sug- 
gested some  signs,  which  have  been  very  generally  adopted. 
Normal  tension  he  indicates  by  the  letter  T,  slight  increase  of 
tension  =  T  -f  1,  still  higher  tension  =  T  +  2,  while  T  -1-  3 
indicates  stony  hardness  of  the  eyeball.  In  the  same  way, 
diminished  tension  is  T  -  1,  T  -  2,  and  T  -  3. 

The  other  symptoms  of  glaucoma  are  largely  due  to  the 
increased  tension.    They  are  : — 


2SO  DISEASES  OF  THE  EYE.  [chap.  xv. 


II.  Diminished  Depth  of  the  Anterior  Chamber,  from  pushing 
forwards  of  the  lens  and  iris. 

III.  Diminution  of  the  Refracting  Power  of  the  Eye,  by  reason 
of  the  nearer  approach  of  the  latter  to  a  globular  shape. 

IV.  Diminution  of  the  Amplitude  of  Accommodation,  and 
Ancesthesia  of  the  Cornea,  owing  to  pressure  on  the  ciliary  nerves 

-  as  they  pass  along  the  inner  surf^e  of  the  sclerotic. 

V.  Opacity  of  the  Cwnea,  giving  its  surface  a  peculiar 
"  steamy  "  or  "  breathed-on  "  appearance,  due  to  oedema  of  the 
corneal  tissue  and  epithelium  by  infiltration  of  the  intraocular 
fluids  from  high  tension. 

VI.  Dilatation  and  Immobility  of  the  Pupil,  the  result,  accord- 
ing to  some,  of  paralysis  of  the  ciliary  nerves,  but  according  to 
others,  of  anaemia  of  the  iris  from  pressure  on  its  vessels. 

VII.  The  Violent  Pain  in  cases  where  the  tension  has  risen 
suddenly,  is  also  due  to  irritation  of  the  ciliary  nerves. 

VIII.  The  Episcleral  Veins  are  large  and  tmiuous,  owing  to 
the  pressure  on  the  vasse  vorticosse  preventing  the  discharge  by 
those  channels  of  the  choroidal  venous  blood,  which  must  then 
pass  off  by  the  anterior  ciliary  veins. 

IX.  A  Pulsation  of  the  Arteries  on  the  Optic  Papilla  may  be 
often  noted ; — or,  if  not  present,  may  be  easily  produced  bj' 
very  slight  pressure  with  the  tip  of  a  finger  on  the  eyebaU ; 
because,  blood  can  only  be  forced  into  these  vessels  bj''  a  pressure 
greater  than  that  opposed  to  it.  In  the  normal  eye  there  is 
no  arterial  pulsation, — and  slight  pressure  with  the  tip  of  the 
finger  would  not  bring  it  on — for  the  tension  of  the  coats  of  the 
vessels  is  greater  than  the  intraocular  tension ;  and,  therefore, 
the  blood  passes  on  in  a  continuous  stream  ;  but,  in  the  glauco- 
matous eye,  the  intraocular  tension  opposes  so  great  an  obstacle 
to  the  arterial  flow,  that  at  the  systole  alone  can  it  make  its 
way  through. 

X.  Cupping  of  the  Optic  Papilla. — The  optic  papilla,  being 
the  weakest  part  of  the  ocidar  wall,  is  the  first  place  to  give 
way  to  the  high  tension  ;  and,  after  a  time,  it  becomes  depressed, 
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or  "  cupped,"  the  excavation  being  often  deeper  than  the  outer 
surface  of  the  sclerotic,  and  the  lamina  cribrosa  being  pushed 


:?-Ch 


Fig.  92. — {Ed.  Jci^gei),  sc.  Sclerotic ;  ch.  Choroid  ;  r.  Retina  ;  of.  Ojitic 
Nerve  ;  ca.  lutervaginal  Space  ;  v.  External  Sheath  of  the  Optic  Nerve  ;  e. 
E.xcavation  of  the  Papilla  ;  M.  Margin  of  the  Excavation  ;  Ic.  Lamina  Cribrosa. 

back  (Fig.  92).   This  cupping  of  the  papilla  is  a  most  important 


 //  • 

V  a 

Fig.  93. — {Ed.  Jaeger),  a.  Ai'teries  ;  v.  Veins  ;  k.  Bending  of  vessels  at 
margin  of  the  papilla  ;  vp.  Vessels  on  the  floor  of  the  excavation  ;  z.  Glauco- 
matous ring. 

sign  of  glaucoma,  and  difTers  essentially  in  appearance  from  the 
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physiological  cupping,  inasmuch  as  it  occupies  the  entire  area  of 
the  papilla,  and  has  steej),  not  shelving,  sides.  As  shown  in 
Fig.  92,  the  walls  of  the  excavation  are  often  hollowed  out. 
The  oiihthalraoscopic  effect  of  this  is  to  give  to  the  retinal 
vessels  the  appearance  of  being  broken  off  at  the  margin  of  the 
papilla  (Fig.  93),  where  they  pass  round  the  overhanging  edge 
of  the  excavation  and  become  hidden  by  it.  On  the  floor  of 
the  excavation  they  reappear. 

The  presence  of  an  excavation  may  be  recognised  ophthalmo- 
scopically  in  the  examination  by  the  indirect  method,  by  means 
of  lateral  motions  of  the  convex  lens.    It  will  be  then  seen  that. 


/'     ^'  in; 

X 

b 

ff 

Flu.  94. 


while  the  whole  fundus  seems  to  move  along  with  the  motion 
of  the  lens,  the  floor  of  the  excavation  apparently  moves  in  the 
same  direction,  but  at  a  slower  rate.  This  parallax  is  the  more 
marked,  the  deeper  the  excavation.  The  phenomenon  is  ex- 
plained by  the  accompanying  figure  (Fig.  94).  If  o  be  the 
optical  centre  of  the  lens  being  used  in  the  examination,  and  6 
and  a  two  points  lying  one  behind  the  other,  the  inverted 
images  of  these  points  will  be  situated  at  V  and  d.  The  line 
«'  V  lies  in  the  visual  line  of  the  observer ;  and,  if  the  lens  be 
moved  upwards  a  very  little,  so  that  the  optical  centre  comes 
to  o',  the  inverted  images  of  I  and  a  will  be  moved  to  ¥  and  a"'. 
If  the  observer  has  not  altered  his  point  of  view,  it  will  seem 


CHAP.  XV.] 


GLAUCOMA. 


253 


to  him  that  the  point  h  has  made  a  more  extensive  motion  than 
the  point  a ;  or,  that  it  has  moved  more  rapidly  than  a,  and 
has  glided  between  a  and  the  observer.  Short  and  rapid  motions 
of  the  lens  from  side  to  side,  or  from  above  downwards,  will 
best  show  the  parallax. 

In  the  upright  image,  the  existence  of  an  excavation  may 
be  ascertained,  by  observing  that  a  lens  of  a  different  power  is 
required,  in  order  to  obtain  a  clear  image  of  the  margin  of  the 
papilla,  and  of  its  floor.  The  depth  of  the  excavation  may  be 
estimated,  by  noting  the  difference  between  these  two  lenses, 
e.q.  if  the  general  fundus  of  the  patient  be  emmetropic,  and  the 
emmetropic  observer  require  -  3  D  to  see  the  floor  of  the  ex- 
cavation, the  depth  of  the  latter  is  about  1  mm.,  and  in  the 
same  proportion  up  to  10  D. 

Besides  being  cupped,  the  optic  papilla  becomes  atrophied 
from  the  pressure. 

Around  the  margin  of  the  glaucomatous  excavation,  especi- 
ally in  chronic  simple  glaucoma,  one  usually  sees  the  whitish 
appearance  termed  the  glaucomatous  ring  (Fig.  93),  which  is 
said  to  be  due  to  atrophy  of  the  choroid  from  pressure. 

XI.  Subjective  Appearances  of  Light  and  Colour,  and  coloured 
halos  around  lamps  and  candles,  are  complained  of. 

XII.  The  Field  of  Vision  becomes  contracted,  in  consequence 
of  interruption  to  the  conduction  of  the  retinal  nerve-fibres 
from  pressure  on  them  at  the  margin  of  the  depressed  optic 
papilla.  This  contraction  of  the  field  commences  at  the  nasal 
side  as  a  rule,  while  at  the  same  time  central  vision  is  lowered, 
and,  later  on,  the  temporal  portion  of  the  field  becomes  con- 
tracted, and  gradually  absolute  blindness  is  brought  about. 
The  Light-Sense  in  glaucoma  is  defective,  both  as  regards  L.M. 
and  L.D. ;  or  else  only  as  regards  L.M.,  which  is  much  greater 
than  normal. 

All  the  twelve  foregoing  symptoms  are  not  found  in  every 
case  of  glaucoma,  their  presence  depending,  to  a  great  extent, 
on  the  rapidity  with  which  the  intraocular  tension  increases. 
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In  many  cases  of  acute  glaucoma,  there  is  no  cujDping  of  the 
optic  papilla  after  the  first  attack,  for  it  is  necessary  that  the 
pressure  should  be  continued  for  some  time  before  it  pro- 
duces cupping.  A  very  shallow  cuj^ping  may  disappear  after 
iridectomy. 

We  distinguish  three  chief  forms  of  glaucoma :— 1.  Acute 
C4.  (or  Acute  Inflammatory  G.);  2.  Subacute  G.  (or  Subacute 
Inflammatory  G.,  or  Chronic  Inflammatory  G.);  3.  Simjjle  G. 
(or  Chronic  Simple  G.,  or  Chronic  Non-Inflammatory  G.) 

Acute  Glaucoma— When  the  term  " inflainmatory "  is 
api^lied  to  this,  and  to  the  second  above  enumerated  form  of 
glaucoma,  it  is  referred  to  some  of  the  symptoms  (pain,  redness 
of  the  eyeball,  tearing,  etc.)  of  the  affection,  rather  than  to  its 
pathology,  for  it  is  not  an  inflammation  in  the  ordinary  sense 
of  the  word. 

In  acute  glaucoma  we  recognise  certain  Premonitory  Symp- 
toms, viz. : — Sudden  diminution  of  the  amjjlitude  of  accom- 
modation, evidenced  by  the  rapid  onset  or  increase  of  presbyopia, 
and  the  consequent  necessity  for  higher  -f  glasses  for  near 
work ;  and  the  occasional  appearance  of  coloui'ed  halos  around 
the  flames  of  lamps  or  candles,  with  attacks  of  fogginess  of  the 
general  vision.  The  duration  of  one  of  these  foggy  attacks 
may  be  from  a  few  minutes  to  several  hours.  Such  attacks 
are  apt  to  occur  after  a  sleepless  night,  or  after  a  meal,  and 
are  sometimes  accompanied  with  periorbital  pains.  Slight 
opacity  of  the  aqueous  humour,  and  sluggishness  of  the  pupil, 
with  some  dilatation,  are  present  diuring  an  attack ;  but  after- 
wards, the  eye  returns  to  its  normal  condition,  and  remains  so 
for  weeks  or  months,  until  another  similar  attack  comes  on. 
Such  a  jjremonitory  stage  may  last  a  year  or  longer,  but  cases 
also  occur  in  which  there  is  no  premonitory  stage. 

The  onset  of  The  Tme  Glaucomatous  Attack  is  usually  at 
night.  It  is  accompanied  by  violent  pain  radiating  through 
the  head  from  the  eye,  by  iDericorneal  injection,  chemosis,  and 
lacrymation.    The  aqueous  humour  is  cloudy,  the  anterior 
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chamber  shallow,  the  iris  discoloured,  and  the  pupil  dilated  to 
medium  size  and  of  oval  shape,  the  cornea  "steamy"  and 
anesthetic.  The  patient  frequently  complains  of  subjective 
sensations  of  light,  and  vision  is  very  defective,  or  may  be  quite 
wanting.  Vomiting  very  frequently  accompanies  acute  glau- 
coma, and  has  often  led  to  errors  of  diagnosis,  the  patient's 
ailment  having  been  taken  to  be  stomachic,  while  the  ocvdar 
symptoms  were  regarded  as  accidental  coincidences,  as  "a  cold 
in  the  eye,"  "neuralgia,"  etc. 

An  attack  such  as  that  just  described  may,  to  a  great  ex- 
tent, pass  away  in  the  course  of  a  few  days,  but  a  complete 
remission  of  all  the  symptoms  does  not  come  about.  Some 
defect  of  central  vision  is  left,  or,  it  may  be,  some  slight 
peripheral  defect  in  the  field  of  vision,  the  tension  does  not 
become  quite  normal  again,  and  the  pupillary  motions  remain 
slightly  sluggish.  Another  acute  attack  of  glaucoma  comes  on 
in  the  course  of  some  weeks  or  months,  and  it,  too,  may  pass 
away,  leaving  the  eye  in  a  still  worse  condition  than  it  found 
it.  The  attacks  then  become  more  frequent;  and  if,  in  the 
intervals,  the  eye  be  examined,  the  cornea  and  vitreous  humour 
^vill  be  found  opaque,  the  optic  papilla  cupped,  and  an  arterial 
pulsation  may  be  discovered.  At  last  there  is  no  remission 
from  the  attack,  the  violent  glaucomatous  symptoms  become 
permanent,  and  all  vision  is  for  ever  destroyed. 

Even  when  vision  has  been  destroyed  the  high  tension  con- 
tinues, and  gradually  produces  disorganisation  of  the  tissues 
of  the  eyeball  (glaucomatous  degeneration).  The  iris  becomes 
atrophied,  the  lens  becomes  opaque,  and  the  cornea  frequently 
ulcerates,  while  htemorrhages  are  apt  to  occur  in  the  anterior 
chamber.  In  time,  the  excessive  intraocular  tension  causes 
staphylomatous  bulging  of  the  sclerotic  in  the  ciliary  region, 
or  further  back ;  and,  finally,  such  eyes  may  become  the  sub- 
jects of  acute  purulent  choroiditis,  and  end  in  phthisis  bulbi. 

Glaucoma,  Fulminans  is  the  name  given  by  von  Graefe  to  a 
form  of  the  disease  which  is  more  acute  than  the  ordinary 
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acute  glaucoma  just  described.  It  has  no  premonitory  stage, 
and,  coming  on  with  all  the  symjitoms  of  acute  glaucoma 
greatly  exaggerated,  does  not  remit,  and  causes  complete  per- 
manent destruction  of  vision  in  the  course  of  a  few  hours.  It 
is  a  rare  form. 

Subacute  Glaucoma. — This  form  differs  from  acute  glau- 
coma, in  that  its  premonitory  stage  merges  gradually  into  the 
actual  disease,  without  the  occurrence  of  an  acute  attack.  The 
eye  gradually  becomes  hard,  the  pupil  dilated,  the  anterior 
chamber  shallow,  the  aqueous  humour  opaque,  while  the 
cornea  is  "steamy"  and  ansesthetic,  and  the  episcleral  veins 
are  distended.  Ophthalmoscopically,  the  cupped  disc  and 
pulsating  arteries  may  be  seen,  where  the  opacities  of  the 
media  permit.  Vision  sinks,  and  the  field  is  contracted  to- 
wards its  nasal  side.  The  progress  of  the  disease  is  very  slow, 
and  in  its  course  attacks  of  ciliary  neuralgia  with  greater 
increase  of  the  tension,  greater  ojpacity  of  the  aqueous  humour, 
increase  of  the  corneal  opacity  and  anaesthesia,  and  further 
dimness  of  vision,  are  experienced. 

These  attacks  pass  off  again  in  the  course  of  a  few  days  or 
hours,  leaving  the  eye  harder  and  blinder  than  before.  The 
subacute  glaucoma  sometimes  takes  on  the  acute  form.  It  is 
liable  to  bring  about  the  same  glaucomatous  degeneration  of 
the  eye  as  does  the  latter. 

Chronic  Simple  Glaucoma. — In  this  form  there  are  none 
of  the  so-called  inflammatory  symptoms  :  no  pain,  lacrymation, 
congestion  of  the  anterior  ciliary  veins,  opacity  of  the  media, 
discoloration  of  the  iris,  or  dilatation  of  the  pupil.  In  short, 
in  most  cases,  and  especially  in  their  early  stages,  there  is 
nothing  abnormal  to  be  seen  exteriorly  on  the  eye.  The 
fundus  can  readily  be  examined,  and  marked  cupping  of  the 
papilla  is  found,  with  arterial  pulsation ;  or,  in  case  the  latter 
be  absent,  it  can  easily  be  produced  by  slight  pressure  on  the 
eyeball. 

It  is  a  remarkable  circumstance,  that,  in  chronic  simple 
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<ilaueoma,  the  intraocular  tension  in  many  instances  seems  to 
be  little,  or  not  at  all,  above  the  normal  standard ;  but  here  it  is 
pi-obable  that  the  tension  varies,  being  sometimes  too  high, 
and  at  other  periods  normal.  In  such  cases  the  differential 
diagnosis  betAveen  glaucoma  and  optic  atrophy  may  present 
difficulties,  and  then  an  examination  of  the  light-sense  may 
prove  of  use ;  for,  in  glaucoma,  the  L.M.  is  affected  while  the 
L.D.  is  almost  normal,  while  in  optic  atrophy  the  reverse  is 
apt  to  be  found. 

The  progress  of  the  disease  is  extremely  slow,  extending 
often  over  several  years,  and  is  indicated  by  gradual  failure  of 
central  vision,  and  contraction  of  the  field  of  vision,  chiefly 
at  the  nasal  side.  The  disease  usually  attacks  both  eyes, 
but  generally  one  of  them  long  before  its  fellow.  Some- 
times chronic  simple  glaucoma  takes  on  the  acute,  or  the  sul)- 
acute  form. 

Etiology  of  Glaucoma. — Glaucoma  is  a  disease  of  advanced 
life,  occurring  most  usually  after  fifty  years  of  age,  and  rarelj^ 
under  the  thirtieth  year.  It  is  not  peculiar,  or  more  common, 
to  any  one  constitution  or  temperament.  Anxiety,  sorrow, 
and  influences  in  general  which  depress  the  spirits,  have  often 
been  noticed  to  precede  the  onset  of  acute  glaucoma. 

In  our  knowledge  of  the  Pathology  of  Glaucoma  there  are 
still  serious  gaps.  Von  Graef e  ^  believed  that  a  serous  choroid- 
itis lay  at  the  root  of  the  disease,  which  he  thought  was 
caused  by  exudation  of  serous  fluid  into  the  vitreous  humour ; 
while  Bonders,^  von  Hippel  and  Griinhagen,^  and  others,  held 
that  irritation  of  the  fifth  pair  of  nerves,  governing  the  secre- 
tion of  the  intraocular  fluids,  gave  rise  to  hypersecretion  of 
those  fluids. 

Others  again  held,  that  changes  in  the  sclerotic,  rendering 
it  rigid,  and  leading  to  some  shrinking  of  it,  caused  the  in- 
creased intraocular  tension. 

'  Archivf.  Ophlhal.,  xv.  pt.  3,  p.  108,  and  elsewhere. 
^  Ibid.,  i.x.  pt.  2,  p.  215.  ^  j^^  ^  ^iv.  pt.  3,  xv.  pt.  1,  and  xvi.  pt.  1. 
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Laqueur^  believes,  that  some  such  sclerotic  changes  prodvice 
obstruction  of  the  posterior  Avays  of  exit  of  the  intraocular 
lymphatics,  namely,  those  which  pass  out  with  the  four  vasse 
vorticosse,  and  that  glaucoma  depends  largely  upon  this  ob- 
struction. 


Fig.  95.  Diagi-ammatic  re])reseutation  of  normal  condition.  "  I.  Angle  of 
anterior  chamber,  and  ligameutum  pectinatuni.  s.  Canal  of  Schlemm.  p. 
Venous  plexus  of  Leber. 

The  theory,  which  of  late  years  has  obtained  most  accepta- 
tion, owes  its  origin  to  Max  Knies^  and  Adolf  Weber,^  who 


Fig.  96.  Diagi-ammatic  representation  of  glaucomatous  condition.  r.Obliter- 
a,ted  angle  of  anterior  chamber. 

ascertained  that,  in  glaucomatous  eyes,  the  periphery  of  the 

1  Von  Omcfc's  A  rchiv,  vol.  xxvi.  pt.  2. 

■  Ibid.,  xxii.  pt.  3,  p.  163,  and  xxiii.  pt.  2,  p.  62. 

"  Ibid.,  xxiii.  pt.  1,  p.  1. 
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iris  lies  in  contact  with  the  periphery  of  the  cornea  (Figs.  95 
and  96)  in  the  region  of  the  canal  of  Schlemm,  venus  plexus, 
and  ligamentum  pectinatum.  This  region,  and  these  tissues, 
had  previously  been  proved  by  Leber  ^  to  be  the  ways  of  exit 
of  the  effete  intraocular  fluids ;  and  Weber  and  Knies  con- 
cluded, that  the  blocldng  of  these  passages  by  the  close  applica- 
tion of  the  iris  caused  glaucoma ;  thus  rendering  the  disease 
one  of  retention,  rather  than  of  hypersecretion.  AVeber  be- 
lieves that  swelling  of  the  ciliary  processes,  from  one  cause  or 
another,  pushes  the  periphery  of  the  iris  forwards,  and  gives 
the  starting-point  for  glaucoma. 

Brailey,^  to  a  certain  extent,  adopts  this  view  of  Weber,  but 
regards^  a  chronic  inflammation  of  the  ciliary  processes  and 
periphery  of  the  iris,  with  distension  of  the  blood-vessels  of 
these  parts,  to  be  the  chief  factor  in  the  earliest  history  of  the 
disease. 

Priestley  Smith  *  holds,  that  the  main  predisposing  cause  of 
l^rimary  glaucoma  is  an  insufficient  space  between  the  margin 
of  the  lens  and  the  structures  which  surround  it ;  and  he  attri- 
butes the  greater  liability  of  elderly  people  to  the  progressive 
increase  in  the  size  of  the  lens,  which  he  has  shown  ^  to  occur 
as  life  advances.  In  eyes  in  which  the  circumlental  space  is 
insufficient,  by  reason  either  of  the  original  structui-e  of  the 
eye,  or  of  the  enlargement  of  the  lens,  any  condition,  which 
tends  to  overfill  the  veins  of  the  head  and  uveal  tract,  may 
initiate  an  attack  of  acute  glaucoma,  as  follows  : — An  increase 
in  the  amount  of  blood  in  the  uveal  tract  must  be  compensated 
by  the  expulsion  of  some  other  fluid  from  the  eye— the 
aqueous  humour  filters  out  more  rapidly  at  the  angle  of  the 
anterior  chamber.    As  the  contents  of  the  chamber  diminish, 

^  A.  V.  Graefe's  Archiv,  xix.  pt.  2,  pp.  87-185. 

Ophth.  Uosp.  Rep.,  x.  p.  282. 
^  Ihid.,  ix.  p.  199,  and  x.  pp.  14,  89,  93. 

"  On  Glaucoma,  1879,  Ophth.  Hosp.  Rep.,  x.  ;  Trans.  Inlernat.  Med. 
Congress,  1881 ;  Ophthalmic  Review,  July  1887. 
^  Trans.  Ophth.  Soc.  United  Kingdom,  iii.  p.  79. 
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the  lens  and  iris  move  forwards  towards  the  cornea.    Now,  in 
the  normal  eye,  and  especially  in  the  youthful  eye,  this  com- 
pensation is  effected  without  danger  to  the  angle  of  the 
anterior  chamber,  because  the  lens  is  conii^aratively  small,  the 
circumlental  space  large,  and  the  anterior  chamber  deep.  But 
when  the  lens  and  ciliary  processes  are  already  in  close 
relation  to  each  other,  and  the  anterior  chamber  already 
shallow,  then  any  increased  fulness  of  the  uveal  tract  involves 
danger  to  the  angle  of  the  chamber.    The  turgid  ciliary  pro- 
cesses find  insufficient  space  for  their  exjiansion  ;  they  are 
carried  forwards  together  with  the  lens,  and,  pressing  upon 
the  base  of  the  iris,  lock  u^j  the  angle  of  the  anterior  chamber. 
Thereupon,  the  further  escape  of  fluid  being  impossible,  high 
tension  of  the  eyeball  is  established.     According  to  this 
explanation,  then,  the  high  tension  is  due  to  impeded  escape 
of  the  intraocular  fluid,  not  to  hypersecretion,  and  depends 
primarily  rather  upon  an  increase  in  the  amount  of  blood  in 
the  eye,  than  on  an  excess  of  the  intraocular  fluid.  Mr. 
Priestley  Smith  considers  that,  in  chronic  simple  glaucoma,  the 
predisposing  causes  are  the  same  as  in  acute  glaucoma,  but 
that  in  the  former  the  vascular  disturbance  is  gradual  and 
slight ;  the  vessels  adapt  themselves  to  the  slowly  increasing 
pressure;  and  the  angle  of  the  anterior  chamber  is  more  or 
less  compressed,  but  not  closed. 

Jacobson^  reverts,  to  a  great  extent,  to  von  Graefe's 
original  theory  of  exudation,  and  lays  little  stress  on  the 
obliteration  of  the  angle  of  the  anterior  chamber. 

Treatment. — The  performance  of  an  iridectomy  is  the  means 
discovered  by  von  Graefe,-  in  the  year  1857,  for  the  cure  of 
glaucoma,  a  disease  which  had  hitherto  been  incurable.  This 
measure  held  an  undisputed  position  as  the  sovereign  remedy  for 
the  disease  until  a  few  years  ago,  and  even  yet  has  not  sufiered 
much  from  the  competition  of  the  operation  of  sclerotomy. 

^  A.  von.  Grae/e's  Archiv,  x.\xii.  pt.  3. 
2  Archiv  f.  Ophtlial.  iii.  pt.  2,  p.  456. 
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To  ensure  the  success  of  an  iridectomy  for  glaucoma,  so 
far  as  possible,  it  is  necessary :— 1.  That  the  incision  should 
be  peripheral ;  i.e.  as  far  back  in  the  corneo-sclerotic  margin 
as  is  compatible  with  the  introduction  of  the  knife  into  the 
anterior  chamber,  and  with  the  avoidance  of  injury  to  the 
ciliary  body.  2.  That  the  portion  of  iris  removed  should  be 
mde,  i.e.  involving  about  one-fifth  of  the  entire  circumference 
of  the  iris  (see  p.  212  and  Fig.  88). 

It  is,  moreover,  important  to  withdraw  the  knife  very 
slowly  from  the  anterior  chamber,  when  the  corneo-sclerotic 
section  is  complete ;  in  order  that  the  aqueous  humour  may 
flow  off  gradually,  and  the  occurrence  of  an  intraocular  hemor- 
rhage from  the  sudden  reduction  of  tension  be  avoided.  The 
portion  of  iris  should  be  most  carefully  abscised,  so  that  no 
tag  of  it  may  remain  in  the  wound,  and  become  caught  in  the 
cicatrix  in  the  course  of  healing.  Such  an  occurrence  is  apt 
to  produce  a  cystoid  cicatrix,  which  may  at  a  later  period 
become  the  starting-point  of  irritation,  and  even  of  serious  in- 
flammation. Some  operators  prefer  von  Graefe's  cataract  knife 
for  the  performance  of  the  operation,  but  the  ordinary  lance- 
shaped  iridectomy  knife  is  the  instrument  usually  employed. 
For  the  purpose  of  reducing  the  intraocular  tension,  it  matters 
nothing  what  region  of  the  iris  is  abscised;  but,  as  a  rule, 
the  upper  quadrant  is  to  be  preferred,  for  there  the  resulting 
coloboma,  being  covered  to  a  great  extent  by  the  upper  lid, 
will  give  rise  to  less  diffusion  'of  light  than  in  any  other 
position. 

Immediately  after  the  operation,  palpation  of  the  eyeball 
should  show  a  marked  diminution  of  tension.  AVhen  this  is 
not  so,  the  prognosis  is  unfavourable.  Should  an  increase  of 
tension  occur  on  the  day  after  the  operation  it  is  of  no  conse- 
quence, as  it  passes  off  again  in  the  course  of  the  next  few 
succeeding  days.  Until  then  the  anterior  chamber  will  not  be 
restored,  and  we  see  cases  where  the  anterior  chamber  does 
not  appear  for  a  week  or  more.    The  bandage  should  be  worn 
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until  the  anterior  chamber  is  completely  restored.  I  do  not 
care  for  the  use  of  eserine  after  a  glaucoma  ©ijeration,  as  I 
think  it  sometimes  produces  iritis.  Von  Graefe  recommended 
that  if,  immediately  after  the  iridectomy,  the  intraocular 
tension  continued  high,  no  bandage  should  be  applied,  as  he 
believed  it  to  do  harm,  but  advised  that  the  eyelids  should 
simply  be  kept  closed  with  a  strip  of  court  plaster.  The  pain 
for  some  time  after  the  oj^eration  is  considerable,  but  may  be 
relieved  with  a  hypodermic  injection  of  morphia  in  the  corre- 
sponding temple. 

As  a  rule,  the  more  acute  the  form  of  glaucoma,  and  the 
earlier  in  the  disease  the  iridectomy  is  perforaied,  the  more 
favourable  is  the  prognosis  in  respect  of  the  result  which  may 
be  expected.  The  saving  of  normal  vision  can  only  be  looked 
for  in  those  cases,  chiefly  of  the  acute  form,  where  it  has  as 
yet  fallen  but  little,  or  not  at  all,  below  the  normal,  and  where 
the  contraction  of  the  field  has  barely  commenced.  When 
the  disease  has  interfered  seriously  with  vision  (of  course  I  do 
not  refer  here  to  the  enormous  loss  of  sight  immediately  attend- 
ant upon  an  attack  of  acute  glaucoma),  we  should  not  expect 
more  than  the  retention  of  the  stahts  in  quo.  But  our  prognosis, 
even  in  this  respect,  should  be  most  guarded,  especially  in 
chronic  simple  glaucoma,  when  the  contraction  of  the  field  is 
found  to  have  approached  close  to  the  fixation  point,  although 
central  vision  may  be  fairly  good.  Because,  in  such  cases, 
while  the  iridectomy  may  prove  successful  so  far  as  reduction 
of  tension  is  concerned,  yet  the  contraction  of  the  field,  i.e. 
the  progress  of  the  atrophy  of  the  optic  nerve,  is  often  not 
arrested,  and  shortly  afterwards  may  be  foimd  to  engulf  the 
centre  of  vision.  I  go  so  far  as  to  think  that  in  such  cases 
any  operation  is  liable  rather  to  hasten,  than  to  retard,  the 
blindness,  and  I  therefore  never  operate  on  them.  It  may, 
indeed,  be  stated,  that  while  the  result  obtained  from  iridectomy 
in  acute  and  subacute  glaucoma,  on  the  bases  above  laid  down, 
may  be  regarded  as  amongst  the  most  satisfactory  in  the 
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whole  range  of  ophthalmology;  in  chronic  simple  glaucoma, 
iridectomy  does  not  act  -nath  the  same  degree  of  success,  and 
the  prognosis  should  therefore  be  guarded  in  these  cases. 

In  cases  of  acute  or  subacute  glaucoma,  it  has  frequently 
been  observed,  that  shortly,  even  within  a  few  hours,  after  the 
performance  of  the  iridectomy,  the  other  eye,  previously 
healthy,  or,  at  most,  affected  with  but  slight  premonitory 
symptoms,  is  attacked  with  glaucoma.  It  is  probable  that  this 
is  due  to  dilatation  of  the  pupil,  with  crowding  of  the  iris  into 
the  angle  of  the  anterior  chamber,  in  consequence  of  confine- 
ment in  the  dark  room. 

It  may  here  be  stated,  that  the  use  of  atropine,  or  of  any 
other  mydriatic,  in  an  eye  with  a  tendency  to  glaucoma,  is  liable 
to  bring  on  an  acute  attack  of  the  disease,  and  must  be  care- 
fully avoided  in  such  cases. 

If  the  tension  be  not  relieved  by  the  iridectomy,  a  supple- 
mental iridectomy  may  be  performed  after  a  time,  and  von 
Graefe  recommended  that  it  should  be  placed  at  the  opposite 
side  of  the  pupil  from  the  first  coloboma. 

The  Mode  of  Action  of  the  Operation  is  not  clearly  knoAvn. 
Von  Graefe  at  one  time  believed  it  to  act  by  diminution  of  the 
secreting  surface  of  the  intraocular  fluids.  De  Wecker  ^  and 
Stellwag,"  even  previously  to  the  formulation  by  Knies  and 
Weber  of  the  retention  theory  of  glaucoma  already  referred 
to,  held  that  the  cure  depended,  not  on  the  removal  of  the 
portion  of  iris,  but  on  the  incision  in  the  corneo-sclerotic 
margin,  or,  rather,  on  the  nature  of  the  cicatrix  residting  from 
the  incision.  They  maintained  that  this  cicatrix  was  formed 
of  tissue,  which  admitted  of  a  certain  amount  of  filtration 
through  it  of  the  intraocular  fluids,  and  that  in  this  way  the 
intraocular  tension  was  kept  dowi  to  the  normal  standard. 
This  theory  has  gained  sujoport  from  that  of  Knies  and 
AVeber. 


'  Bericht  der  OiJhthal.  Oesellsch.  zu  Heidelberg,  1869. 
"  Der  Inlraoculare  Druck,  etc.    Vienna,  1868. 
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Holding  this  view,  these  authors  ^  and  Quaglino  ^  sought  to 
produce  the  corneo-sclerotic  cicatrix  without  the  removal  of  a 
portion  of  iris.  The  peripheral  position  of  the  wound,  how- 
ever, rendered  the  proceeding  difficult  or  impossiljle,  owing  to 
the  tendency  to  prolapse  of  the  iris  which  necessarily  existed. 
The  introduction  of  eserine  into  ophthalmic  practice  at  last 
enabled  de  Wecker  to  place  the  operation  on  a  surer  footing, 
as  the  myosis,  produced  by  instillation  of  a  solution  of  this 
drug  into  the  eye,  ensured  the  operator,  to  a  great  extent, 
against  the  danger  of  prolapse  of  the  iris,  and  hence 

Sclerotomy  has  come  to  be  cultivated  as  a  method  for  the 
relief  of  glaucoma,  and  has  proved  useful  as  such.  It  has 
hitherto  been  employed  more  in  chronic  simple  glaucoma,  a 
form  in  which,  as  I  have  stated,  iridectomy  is  less  satisfactory 
than  in  acute  or  subacute  glaucoma.  Care  must  be  taken 
that  the  jDupil  is  contracted  to  pinhole  size  or  nearly  so,  when 
the  operation  is  about  to  be  performed,  as  otherAvise  the 
danger  of  prolapse  of  the  iris  is  very  great.  In  those  cases 
where  eserine  will  not  produce  a  sufficient  myosis,  sclerotomy 
should  not  be  performed. 

The  instrument  used  for  performing  the  operation  is  von 
G-raefe's  cataract  knife.    A  speculum  ha"\ang  been  applied,  and 

the  eyeball  fixed,  the  point  of  the  knife 
is  entered  into  the  anterior  chamber, 

 Q,  through  the  corneo-sclerotic  margin  at 

a  point  of  its  circumference  cori'esjDOud- 
ing  to  that  selected  for  the  ^juncture  in 
Fig.  97.  cataract  extraction,  but  1  mm.  removed 

from  the  corneal  margin,  as  represented  at  a  in  Fig.  97.  The 
counter-puncture  is  made  at  a  point  corresponding  to  this,  at 
the  other  side  of  the  anterior  chamber,  at  h.  With  a  sa-\nng 
motion  of  the  knife  the  section  is  enlarged  upwards,  until  only 
a  bridge  of  tissue,  about  2  mm.  broad,  remains  at  c,  and  this  is 

'  Bericht  der  Ophthal.  Oesellsch.  zu  Heidelberg,  1871  ;  Chirurgie  Oculaire, 
p.  212.    Paris,  1879.       -  Annali  di  Ophthalmologia,  i.  pt.  2,  p.  200,  1871. 
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left  undivided,  the  better  to  guard  against  prolai^se  of  the 
iris.  The  knife  is  now  slowly  withdrawn  from  the  eye,  care 
having  been  first  taken  that  the  aqueous  humour  is  thoroughly 
evacuated,  which  can  be  effected  by  tilting  the  edge  of  the 
knife  slightly  forwards,  so  as  to  make  the  lips  of  the  wound 
gape  somewhat.  If  the  pupil  be  quite  round  at  the  conclusion 
of  the  operation,  the  bandage  may  be  applied,  a  drop  of  solu- 
tion of  eserine  having  been  first  instilled.  But  if  the  pupil  be 
oval,  or  of  other  irregular  shape,  a  tendency  to  prolapse  of  the 
iris  is  indicated,  and  the  hard  rubber  or  silver  spatula  should 
be  introduced  into  the  anterior  chamber,  to  restore  the  pupil 
to  its  normal  shape  by  gentle  pushing  of  the  iris.  If  there  be 
an  actual  prolapse  of  the  iris,  an  attempt  may  be  made  to 
repose  it  with  the  spatula ;  but,  should  this  not  prove  satis- 
factory, the  prolapse  should  be  abscised  with  scissors,  thus 
turning  the  sclerotomy  into  an  iridectomy. 

The  Treatment  of  Glmicoma  by  Myotics. — A  small  percentage 
of  cases  of  acute  glaucoma  can  be  radically  cured  by  a  few 
instillations  of  a  1  per  cent  solution  of  sulphate  of  eserine  or 
of  muriate  of  pilocarpine  ;  and  a  myotic  should  be  prescribed  in 
all  cases,  where  circumstances  render  the  immediate  performance 
of  an  operation  impossible.  In  chronic  simple  glaucoma,  too, 
the  myotic  treatment  is  often  of  service,  and  should  be  employed 
whenever  the  case  is  unfavourable  for  operation.  Indeed,  it 
is,  I  think,  a  question,  whether  all  cases  of  chronic  simple  glau- 
coma might  not  be  better  dealt  with  by  the  continual  use  of  a 
myotic,!  than  by  any  operative  measure.  It  is  to  be  presumed, 
that  the  action  of  the  myotics  in  glaucoma  depends  on  the 
drawing  of  the  base  of  the  iris  away  from  the  angle  of  the 
anterior  chamber. 

It  may  be  here  stated  that  while  the  myotics  possess  the 
power  of  reducing  glaucomatous  tension,  atropine,  and  all 
mydriatics,  bring  on  glaucoma,  where  there  is  already  a 

1  Pilocarpine  is  here  more  suitable  than  eserine,  for  it  is  less  iiTitating  to 
the  conjunctiva. 
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tendency  to  it.  In  all  old  people,  therefore,  before  atropine 
is  used,  it  is  well  to  ascertain  that  the  tension  is  not  too 
high. 

Treatment  of  Painf  ul  Blind  Gkmcomatous  Eyes. — Eyes  blind  of 
acute  glaucoma  may,  as  I  have  stated,  continue  to  be  painful ; 
and  may,  in  this  way,  render  the  patient's  life  very  miserable. 
Iridectomy  is  very  commonly  performed  to  relieve  the  pain, 
although  all  hope  of  restoration  of  sight  is  lost ;  but  the  opera- 
tion sometimes  fails  in  its  object.  Neurectomy  (chap.  xiii. 
p.  236)  seems  to  offer  a  moi'e  certain  result,  and,  of  course, 
enucleation  or  evisceration  would  have  the  same  effect. 

t 

Secondary  Glaucoma. 

In  addition  to  the  different  forms  of  primaiy  glaucoma 
above  described,  we  find  glaucomatous  tension  occurring  as  a 
sequence  of  diseased  conditions  already  existing  in  the  eye. 
Some  of  these  latter  are : — intraocular  tumours,  stajjhyloma 
of  the  cornea,  staphyloma  of  the  sclerotic,  swelling  of  an  injured 
crystalline  lens,  dislocation  of  the  lens,  serous  iritis,  complete 
posterior  or  ring  synechia.  Iridectomy,  sclerotomy,  or  even 
puncture  of  the  anterior  chamber  may  be  employed,  according 
to  the  special  indications  of  the  case,  with  fairly  satisfactory 
results  in  these  forms  of  secondary  glaucoma.  Another  and 
very  peculiar  form  of  secondary  glaucoma  is  : — 

Haemorrhagic  Glaucoma. — Ketinal  haemorrhages  of  the 
ordinary  type  are  sometimes  followed,  a  few  weeks  later,  by 
increased  intraocular  tension,  which  generally  assumes  the 
symptoms  of  acute  or  subacute  glaucoma,  and,  more  rarely, 
those  of  chronic  simj^le  glaucoma.  When  such  a  glaucoma 
has  become  pronounced,  it  is  not  usually  possible  to  distinguish 
it  from  a  primary  form  of  the  disease. 

Treatment. — Iridectomy  in  these  cases  is  more  likely  to  do 
harm  than  good,  the  operation  being  almost  invariably  followed 
by  fresh  intraocular  haemorrhages,  and,  by  a  further  increase  of 
tension.    Sclerotomy  is  said  by  some  to  act  with  fairlj-  good 
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results  in  ha3moiThagic  glaucoma.  The  myotic  treatment  is 
powerless. 

Congenital  Hydrophthalmos, 
Also  known  as  Buphthalmos,  and  Cornea  Globosa,  is  a  dis- 
ease of  early  childhood,  of  which  the  incipient  stages  are 
believed  to  be  intra-uterine.  The  cornea  becomes  enormously 
enlarged  in  diameter,  the  anterior  chamber  deep,  the  iris 
trembling,  and  the  sclerotic  thinned.  Increase  of  tension,  often 
attended  with  severe  pain,  and  cupping  of  the  optic  papilla, 
are  usually  present.  The  disease  is  regarded  as  a  secondary 
glaucoma,  although  it  is  by  no  means  certain  that  it  should 
not  rather  be  considered  as  a  form  of  primary  glaucoma,  occur- 
ring in  young  children. 

Treatment. — Iridectomy  and  sclerotomy  are  alike  followed 
by  disastrous  results  in  this  disease.  The  myotic  treatment  is 
the  only  one  applicable,  and  in  a  few  cases  it  is  stated  to  haA^e 
arrested  the  disease. 


CHAPTER  XVI. 


DISEASES  OP  THE  CRYSTALLINE  LENS. 

Cataract,  by  which  is  meant  partial  or  complete  opacity  of  the 
lens,  may  be  said  to  be  the  only  disease  of  this  part  of  the  eye. 
We  recognise  several  varieties  of  cataract. 

Senile  Cataract  occurs  in  persons  over  forty-five  j^ears  of 
age.  It  commences  in  the  centre,  or  so-called  nucleus,  of  the 
lens  as  a  diffused  opacity ;  or,  at  the  equator,  in  the  cortical 
layers,  as  fine  gray  strias ;  or,  it  may  appear  almost  simultane- 
ously in  each  situation ;  and  again,  the  opacity  may  be  more 
disseminated  through  the  cortex,  in  the  form  of  flocculi,  dots, 
and  lines.  Gradually  the  opacity  invades  other  portions  of 
the  lens,  until,  finally,  the  whole  has  became  opaque,  and  then 
the  cataract  is  usually  said  to  be  rijje. 

The  length  of  time  occupied  by  this  process  varies,  in 
different  cases,  from  a  few  months  to  many  years.  In  the  very 
old  the  progress  is,  in  general,  more  rapid  than  at  an  earUer 
time  of  life.  That  form  which  commences  in  the  periphery  as 
fine  lines,  is  slower  than  that  with  flocculent  opacities,  or  than 
that  in  which  the  nucleus  is  likewise  impHcated  at  an  early 
period. 

In  senile  cataract,  the  nucleus  of  the  lens  can  usually  be 
recognised  by  the  yello-\vish  reflection  obtainable  from  it. 
Forster,  indeed,  is  of  opinion,  that  senile  cataract  commences 
with  an  abnormal  differentiation  into  a  clear  yellow  nucleus, 
and  a  clear  colourless  cortical  layer. 

Pathology.— Oiio  Becker  ^  has  shown,  that  the  formation  of 

1  Zur  A  natomic  der  Oesunden  und  Kranken  Linse,  1883. 
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spaces  and  clefts  bet-\veen  the  lenticular  fibres  always  precedes 
the  occurrence  of  true  opacity.  These  interspaces  are  filled 
with  a  clear  fluid,  the  same,  in  fact,  which  exists  in  the 
normal  lens  and  in  all  other  living  tissues.  When  these 
clefts  make  their  appearance  in  the  anterior  or  posterior 
cortical  layers,  they  may  be  seen  with  the  ophthalmoscope 
as  dark  lines,  which  vanish  and  reappear,  as  the  incidence  of 
the  light  thrown  on  them  from  the  ophthalmoscopic  mirror 
is  varied. 

The  investigations  of  Priestley  Smith  ^  have  shown,  that 
a  diminished  rate  of  growth  of  the  lens  precedes  the  formation 
of  cataract ;  and,  it  is  probable,  that  an  excess  in  the  process 
of  physiological  degeneration  causes  the  peripheral  layers  to 
separate  from  each  other,  thus  enabling  the  fluid  to  collect  in 
the  intei'spaces ;  while  this  stagnant  fluid,  in  its  turn,  produces 
disturbances  of  nutrition  in  the  fibres,  of  which  opacity  is  the 
evidence.  Later  on,  the  various  layers  of  the  lens  become 
dislocated,  the  fibres,  especially  those  of  the  cortical  substance, 
become  broken  up  into  a  molecular  mass,  and  calcareous  and 
fatty  deposits  are  formed. 

The  Cause  for  these  changes  in  the  lens  has  not  been  clearly 
made  out.  Deutschmann^  detected  albumen  in  the  urine  in 
one-third  of  the  cases  examined  by  him,  and  inferred  that  renal 
disease  is  a  frequent  cause  of  cataract,  while  Michel^  has 
asserted  that  senile  cataract  is  a  result  of  atheroma  of  the 
carotid,  and  consequent  interference  with  the  blood-stream  to 
the  eye,  and  the  supply  of  nutrient  fluid  to  the  lens.  Becker 
does  not  accept  either  of  these  theories  in  their  entirety. 
Chronic  nephritis  is  usually  associated  -with  changes  in  the 
walls  of  the  small  arteries  and  capillaries,  and,  when  the  carotid 
is  the  seat  of  considerable  atheroma,  it  is  likely  that  the 
vessels  of  the  uveal  tract,  although  the  ophthalmoscope  may 

1  Trans.  OiMlml.  Soc,  1883,  p.  79. 
^  A.  V.  Orae/e's  Archiv,  xxiii.  pt.  3,  p.  112. 
'  F.  Horner's  Festgabe  [Ophthal.  Jieilrarje),  1881. 
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not  reveal  it,  are  similarly  affected.  It  may  be,  then,  that 
degeneration  of  the  intraocular  blood-vessels  is  the  missing  link 
between  nephritis  and  disease  of  the  carotid  on  the  one  hand, 
and  cataract  on  the  other. 

Symptoms  and  Signs. — The  degree  of  disturbance  of  vision 
caused  by  cataract  depends  on  the  position  of  the  opacity,  and 
on  the  stage  of  its  progress.  Striated  opacities  in  the  perijihery 
of  the  lens  give  rise  to  little  or  no  visual  trouble ;  whUe  a 
comparatively  slight  opacity  in  the  nucleus  incapacitates  the 
patient  for  many  pursuits,  and  this  difficulty  is  increased  in 
bright  light  owing  to  contraction  of  the  pupil.  In  the  earliest 
stages  the  patients  complain  of  fogginess  of  the  atmosphere, 
floating  spots  before  the  eye,  distortion  of  objects,  and  polyopia 
when  very  distant  objects  are  looked  at,  one  or  more  of  these 
symptoms  being  present  in  each  case.  With  mature  cataract, 
vision  is  reduced  to  the  counting  of  fingers  at  a  few  feet,  or 
even  to  mere  perception  of  light. 

The  actual  presence  of  lenticular  opacity  is  to  be  ascertained 
by  aid  of  the  ophthalmoscope,  and  by  focal  illumination.  Those 
opacities,  which  are  situated  in  the  periphery  of  the  lens  in 
incipient  cataract,  can  be  seen  by  the  transmitted  light  from 
the  mirror,  as  black  pointed  striae.  Strong  light  should  not 
be  employed  in  the  examination,  so  that  the  pupil  be  not  too 
much  contracted,  and  in  order  that  the  rays  may  be  reflected 
back  from  the  opacities  as  completely  as  possible,  which  will 
enable  them  to  be  more  easily  seen ;  and,  for  this  reason,  a  plane 
mirror  is  more  useful  than  a  concave  one  in  these  examinations. 
A  commencing  nuclear  opacity  may  often  be  recognised  in  the 
same  way,  especially  if  the  pupil  be  dilated;  but  focal  illumina- 
tion of  the  lens  is  more  advantageous  here.  Both  methods, 
however,  should  be  applied. 

Care  must  be  taken  not  to  confound  a  highly  sclerosed 
senile  lens  for  cataract.  The  former  aftbrds  a  smoky  or 
mother-of-pearl  reflection  on  focal  illumination,  which  is  often 
very  deceptive ;  but,  with  the  transmitted  light,  the  lens  is  seen 
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to  be  perfectly  clear,  and  the  vision  will  be  found  normal, 
unless  other  causes  for  blindness  be  present. 

In  advanced  stages  of  the  disease  the  opacities  occupying  a 
great  portion  of,  or  the  entire,  lens,  are  easily  recognised  even 
by  ordinary  daylight,  often  giving  a  greyish  appearance  to  the 
pupil.  Inflammatory  exudation  in  the  area  of  the  pupil  would 
afford  a  somewhat  similar  appearance,  but  would  be  attended 
by  other  signs  of  the  previous  inflammatory  process,  such  as 
synechise,  disorganisation  of  the  iris,  etc. 

All  examinations  as  to  the  condition  of  the  lens  are  rendered 
easier,  and  more  conclusive,  if  the  pupil  be  previously  dilated 
with  atropine.  The  tension  of  the  eye  should  be  ascertained 
before  atropine  is  instilled,  lest  glaucoma  be  present. 

The  Consistency  of  Senile  Cataract  varies  much,  and  it  is  of 
some  importance,  in  view  of  operative  measures,  to  decide 
whether  a  cataract  be  hard  or  soft.  The  larger  the  nucleus — 
recognised  by  its  amber  hue — and  the  finer  the  striae  in  the 
cortical  substance,  the  harder  is  the  cataract.  Soft  cataracts 
have  small  nuclei  and  broad  glistening  striae,  and  are  often  pale 
grey  in  colour  and  somewhat  swollen,  so  as  to  push  forward 
the  iris  and  render  the  anterior  chamber  shallow.  In  some 
old  cataracts,  which  have  undergone  degeneration,  the  cortical 
portion  becomes  fluid,  and  the  nucleus  gravitates  to  the  most 
dependent  part  of  the  capsule,  where,  so  long  as  the  capsule 
remains  tolerably  normal,  it  may  be  seen  by  its  yellowish  re- 
flectioa    This  is  termed  Morgagnian  cataract. 

In  some  cases  the  pupil  maintains  its  blackness,  owing  to 
the  very  dark  colour  of  the  lens.  This  is  the  so-called  black 
cataract,  which,  although  causing  great  impairment  of  vision 
and  requiring  operation,  is  not  really  a  cataractous  condition, 
but  an  exaggerated  example  of  the  physical  changes  which  the 
lens  undergoes  with  advancing  age ;  namely,  a  drying  up  and 
hardening,  and  a  yellowish  or  tawny  discoloration. 

The  Ripeness  of  a  Senile  Cataract. — By  this  is  meant  a  con- 
dition in  which  the  whole  lens  substance  can  be  removed  by 
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operation.  In  a  majority  of  the  cases  it  coincides  with  com- 
plete ojjacity  of  the  lens.  The  existence,  or  otherwise,  of  this 
latter  condition  is  ascertained  by  examining,  with  focal  light, 
the  cortical  portion  of  the  lens.  If  this  be  not  opaque  up  to 
the  inner  sm^face  of  the  capsule,  a  clear  interval  will  be  present 
between  the  iris  and  the  nucleus,  a  shadow  of  the  iris  will  be 
thrown  on  the  nucleus  at  the  side  from  which  the  light  comes, 
and  the  cataract  is  proved  to  be  immature.  If  the  Avhole 
cortical  substance  be  opaque,  the  thickness  of  the  capsule  alone 
will  intervene  between  the  pupillary  margin  and  the  opacit}\ 
In  addition  to  this  examination  with  the  focal  light,  the  pupil 
should  be  dilated,  and  the  lens  then  examined  by  transmitted 
light  from  the  ophthalmoscopic  mirror,  when  a  completely 
opaque  cataract  should  permit  of  no  red  reflection  being  obtained 
in  any  direction  from  the  fundus  oculi. 

Forster  ^  points  out  that  complete  opacity  does  not  always 
indicate  maturity,  for  in  some  ripe  cataracts  the  iris  shadow 
and  red  fundus-reflection  may  still  be  obtained,  while  in  some 
unripe  cataracts  neither  can  be  seen.  According  to  this  author 
cataracts  which  may  be  regarded  as  ripe  are  : — 

1.  The  great  majority  of  cataracts  which  appear  ripe  ac- 
cording to  the  two  ordinary  tests  already  named,  and  in  which 
there  are  no  sectors  which  shine  like  mother-of-pearl.  Such 
cataracts  are  white,  yellow,  or  yellowish-grey ;  the  whiter  they 
are,  the  thicker  the  cortical  substance. 

2.  Cataracts  in  which  the  lens  consists  wholly  of  a  large 
brownish-yellow  nucleus,  no  cortex  being  discoverable,  or  at 
most  only  a  very  thin  layer.  Such  cataracts  may  show  a  con- 
siderable degree  of  semi-transparency,  the  pupil  being  more  or 
less  illuminable,  and  the  iris  thro-\dng  a  distinct  shadow.  They 
also  allow  a  considerable  amount  of  vision.  The  only  altera- 
tion which  they  undergo  is  that  their  brown  colour  becomes 
darker  with  time. 

3.  Certain  cataracts,  of  very  slow  development,  with  bright 

1  Archives  of  Ophlhalmology,  xi.,  1882,  p.  344. 
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yellow,  or  whitish,  and  relatively  small  nuclei,  and  a  thick  layer 
of  semi-transparent  cortex  (Becker's  Nuclear  Cataract).  In 
the  course  of  years  a  thin  subcapsular  layer  grows  opaque,  but 
much  of  the  cortex  may  remain  clear,  and  the  iris  still  casts  a 
shadow;  the  anterior  surface  does  not  exhibit  sectors,  and 
does  not  glitter  like  mother-of-pearl.  In  this  stage  these 
cataracts  escape  from  the  capsule  without  leaving  any  cortical 
fragments. 

A  cataract  is  immature,  despite  the  absence  of  shadow  from 
the  iris,  and  the  illuminable  pupil,  if  the  cortex  presents  well- 
marked  glittering  sectors.  The  glitter  of  the  different  sectors 
varies  Avith  the  angle  of  illumination,  so  that  the  surface 
appears  faceted.  Here  there  are  thin  transparent  flakes,  as 
well  as  opaque  flakes,  close  beneath  the  capsule ;  and,  if  ex- 
traction be  undertaken,  the  former  will  almost  certainly  remain 
within  the  eye  in  spite  of  every  eff"ort  to  remove  them.  A 
few  months  later  the  sectors  lose  their  sharp  contour,  break 
down,  and  finally  disappear.  We  can  then  depend  upon  the 
exit  of  the  whole  cataract. 

The  reason  of  the  Impmiance  of  Determining  the  Maturity  of 
a  Cataract  is,  that  if  its  removal  be  attempted  prior  to  that 
period,  morsels  of  the  cortical  substance  adhering  to  the  capsule 
are  apt  to  remain  behind,  and,  being  clear,  are  not  noticed  at 
the  time  of  the  ojjeration ;  but,  having  meanwhile  become 
opaque,  they  appear  next  day  as  grey  masses  filling  up  the 
pupil,  and  liable  to  produce  disagreeable  inflammatory  reaction 
(vide  infra). 

Treatment.  —  No  external  local  applications,  nor  internal 
medicines,  are  of  any  avail  in  the  treatment  of  cataract  at  any 
stage.  Eemoval  of  the  cataract  from  the  eye  by  operation, 
when  it  has  reached  maturity,  is  its  ultimate  destiny,  if  the 
patient  live  to  that  period. 

In  cases  of  incipient  cataract,  or  in  those,  rather,  which  have 
advanced  somewhat  beyond  this  stage,  we  often  find  that 
vision  is  improved,  or  made  more  pleasant,  by  the  wearing  of 
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tinted  glasses  to  moderate  the  light.  With  commenciug 
cataract,  an  emmetropic  eye  is  liable  to  Ijecome  slightlj'-  myopic, 
and  then  low  concave  glasses  for  distant  vision  will  be  found 
of  service.  For  reading,  stenopseic  glasses  often  give  good 
results.  Dilatation  of  the  pupil  with  atropine  is,  in  many 
cases,  of  the  greatest  benefit,  especially  where  the  nucleus  is 
much  more  opaque  than  the  cortical  poi-tion ;  but,  sometimes, 
the  diffusion  of  light  resulting  is  most  distressing  to  the  patient, 
and  greater  impairment  and  confusion  of  vision  is  produced, 
and  for  this  reason  care  in  the  prescription  of  atropine  is  de- 
manded. Patients  with  incipient  or  advancing  cataract  may, 
with  immunity,  be  allowed  to  make  every  use  they  can  of  the 
sight  they  possess,  and  the  surgeon  should  give  them  hints  as 
to  the  arrangement  of  light  in  their  rooms,  and  for  their  work, 
etc.,  so  as  to  enable  them  to  use  their  eyes  to  the  best 
advantage. 

The  truly  distressing  period  in  the  progress  of  cataract, 
when  both  eyes  are  affected,  lies  between  the  advent  of  that 
degree  of  blindness  which  incapacitates  the  patient  for  reading 
or  writing,  or  for  making  his  way  about  alone,  and  the  occur- 
rence of  complete  maturity.  This  is  often  a  lengthened  time, 
it  may  be  months  or  years.  Fortunately,  in  many  instances, 
one  cataract  becomes  ripe  while  that  in  the  other  eye  still 
admits  of  fair  vision ;  and,  then,  no  such  trial  need  be  gone 
through. 

Artificial  Ripening. — In  order  to  hasten  the  matiu'ity  of  a 
cataract,  puncture  of  its  anterior  capsule  has  been  proposed 
and  practised  with  success,  but  has  not  been  generally  adopted, 
from  the  dread  that  it  might  set  up  iritis,  and  produce  increased 
tension  from  excessive  swelling  of  the  cataract.  Forster 
effects  artificial  ripening  by  performing  an  iridectomy,  which 
can  afterguards  be  utilised  for  the  extraction.  This  in  itself 
often  expedites  the  ripening,  probably  by  disturbing  the 
an-angement  of  the  lens-fibres  when  the  aqueous  humour  flows 
*  Archives  of  Ophthalmology/,  xi.  pt.  3,  p.  349. 
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off,  and  Forster  promotes  the  disturbance  by  gently  rubl^ing  or 
stroking  the  lens  through  the  cornea,  immediately  after  the 
iridectomy,  with  the  angle  of  a  strabismus  hook.  This  same 
massage  of  the  crystalline  lens  may  be  employed  with  good 
result  after  simple  tapping  of  the  aqueous  humour  without 
iridectomy.  Soon  after  this  a  rapid  increase  in  the  opacity  is 
often  noticed,  so  that  in  from  four  to  eight  weeks  extraction 
can  be  undertaken.  The  difficulty  of  this  rubbing  or  massage 
of  the  lens  lies  in  the  calculation  of  the  pressure  to  be  applied ; 
for,  if  this  be  excessive,  the  zonula  may  easily  be  ruptured, 
Anth  the  residt  of  loss  of  vitreous  when  the  extraction  comes 
to  be  performed.  The  best  results  are  obtained  in  cases  of 
cataract  Avith  a  firm  and  somewhat  opaque  nucleus,  and  where 
a  certain  amount  of  opacity  already  exists  in  the  anterior 
cortical  substance.  I  employ  the  method  Avith  satisfactory 
results,  but  some  operators  have  seen  iritis  follow  the 
proceeding. 

The  question,  whether  the  cataract  in  one  eye  should  be 
extracted  until  both  are  blind,  is  often  asked  by  patients. 
The  answer  is  : — A  patient  with  one  matiu'e  cataract  and  the 
other  progressing  towards  maturity,  should  have  the  ripe  cata- 
ract removed.  Hypermaturity  is  thus  avoided,  and  also  the 
stage  of  blindness  above  referred  to.  Again,  if  there  be  a  ripe 
cataract  in  one  eye,  and  not  even  incipient  cataract  in  the 
other,  it  is  often  advisable  to  operate  for  the  purpose  of  in- 
creasing the  binocular  field  of  vision. 

Complete  Cataract  of  Young  People.— The  spontane- 
ous occm-rence  of  total  cataract  in  the  youthful  lens  is  of  rare 
occurrence,  and  its  pathogenesis  still  unknown. 

Treatment. — Discission. 

Diabetic  Cataract. — This  is  a  complete  opacity  of  the 
crystalline  lens  occurring  in  diabetes,  and  due  to  the  disturbed 
nutrition.  The  cataract  does  not  differ  in  appearance  or  con- 
sistency from  other  cataracts,  according  to  the  time  of  life  of 
the  patient. 
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Treatment. — Contrary  to  a  very  general  opinion,  the  cases 
are  favourable  for  extraction  operations.  I  have  operated  on 
several  cases  of  this  kind  and  always  Avith  success,  except  once 
vf\\Qn  the  eye  was  lost  by  intraocular  haemorrhage.  I  have 
also  seen  such  cases  operated  on  successfully  by  others.  There 
is  no  other  method  of  restoring  sight  to  these  patients,  who 
often  live  a  long  time. 

Complete  Congenital  Cataract.— Children  are  some- 
times born  with  crystalline  lenses  opaque  in  all  their  layers, 
while  the  other  tissues  of  the  eye  are  healthy.  With  con- 
genital cataract,  defects  of  the  choroid  or  retina,  or  congenital 
amblyopia  without  ophthalmoscopic  appearances,  are  also  some- 
times present,  and  these  are  usually  indicated  by  nystagmus. 

Treatment. — Discission. 

Central  Lental  Cataract. — This  is  a  congenital  and 
usually  non-progressive  form.  It  is  an  opacity  of  the  central 
or  oldest  lens  fibres,  while  the  peripheral  layers  remain  clear. 

'Treatment. — Discission,  or  iridectomy. 

Zonular,  or  Lameller,  Cataract. — This  is  congenital,  or 
forms  in  early  infancy.    In  it  the  very  centre  of  the  lens  is 
A     clear  (Fig.  98),  while  around  this  is  a  cataractous  layer 
/A\    or  zone,  and  outside  that  again  the  peripheral  layers  are 

11    quite  transparent.    Most  of  these  cases  are  non-progres- 
\y     sive,  but  occasionally  the  Avhole  lens  does  become  opaque, 
Fig.  98.  ^nd  usually  then  there  have  been  previously  some  slight 
opacities  in  the  otherwise  clear  cortical  la}' ers. 

Treatment. — Discission,  or  iridectomy  (vide  infra). 

Posterior  Polar  Cataract  is  a  congenital  circumscribed 
opacity  at  the  posterior  pole  of  the  lens.  It  rarely  demands 
treatment,  but  if  any  be  called  for,  discission  of  the  lens  is  pro 
bably  the  most  suitable  measure. 

Fusiform,  or  Spindle-Shaped,  Cataract  is  also  con- 
genital, and  is  rare.  It  consists  in  an  axial  opacity  extending 
from  pole  to  pole,  and  may  be  combined  with  central  or 
lamellar  opacity 
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The  Pathogenesis  of  the  foregoing  congenital  catai-acts  con- 
sists, probably,  in  some  intra-uterine  disturbance  of  nutrition, 
their  various  forms  depending  upon  the  length  of  duration  of 
tliis  disturbance,  and  possibly  also  upon  the  period  at  which 
it  takes  place.  Horner  first  put  forward  the  theory,  that  such 
an  intra-uterine  disturbance,  occurring  while  the  lens  is  in  pro- 
cess of  formation,  causes  an  opacity  of  the  newest  layers,  but 
passes  off  again  before  the  older  central  layers  have  become 
aifected,  while  the  succeeding  layers  are  laid  down  under 
restored  normal  influences,  and  that  in  this  Avay  zonular  cata- 
ract comes  about.  This  theory  has  gained  strong  support  from 
an  experiment  of  Leber.^  Mr.  Hutchinson  has  pointed  out  the 
frequent  association  of  lamellar  cataract"  with  imperfect  de- 
velopment of  the  enamel  of  the  teeth. 

The  Treatment  of  central  lental  cataract  and  of  zonular  cata- 
ract is  similar,  and  consists  in  either  discission  or  iridectomy. 
The  latter  is  very  decidedly  to  be  preferred  in  those  cases  in 
which  the  central  opacitj^  is  so  small,  that,  on  dilatation  of  the 
pupil,  the  acuteness  of  vision,  with  the  aid  of  a  stenopaeic  slit, 
is  increased  in  a  satisfactory  degTce.  When  the  improvement 
is  but  slight,  the  breaking  up  of  the  lens  with  a  needle  is  in- 
dicated. The  advantage  of  iridectomy  over  discission,  when 
the  former  can  be  adopted,  is,  that  no  spectacles  are  after- 
wards required,  and  that  the  power  of  accommodation  is 
retained. 

Congenital  cataracts  may  be  needled  any  time  after  teething 
is  completed. 

Anterior  Polar,  or  Pyramidal,  Cataract  may  be  either 
congenital  or  accpiii-ed.  In  the  former  case  it  must  be  referred 
to  some  inflammatory  disturbance  occurring  about  the  third 
period  of  development  of  the  lens.  In  both  cases  the  mode  of 
origin  of  the  opacity  is  the  same,  Avhether  it  be  punctiform, 
flakelike,  or  pyramidal ;  namely,  by  contact  of  the  lens  with 
an  inflamed  cornea.    In  foetal  life  this  may  occur  -without  any 

'  A.  V.  G'raefcs  Archiv,  xxvi.  pt.  1,  p.  283. 


27S 


DISEASES  OF  THE  EYE. 


[cuAr.  XVI. 


perforation  of  the  cornea,  as  there  is  then  no  anterior  chamber. 
After  birth  a  pei'forating  ulcer  of  the  cornea  is  a  necessary 
precursor  of  it,  but  the  ulcer  need  not  be  central  (p.  100).  This 
contact  with  an  inflamed  and  ulcerating  cornea  may  lead  to 
subcapsular  cell-proliferation,  at  that  portion  of  the  capsule 
which  is  exposed  in  the  pupillary  area.  No  Treatment  is  re- 
quired, as  vision  is  not  aflPected. 

Total  Secondary  Cataract  often  ensues  upon  contact  of 
the  lens  with  inflammatory  products  in  the  eye,  e.g.  where 
false  membranes  have  been  produced  by  inflammation  in  the 
uveal  tract.  It  is  sometimes  then  called  Catarada  Accreta,when 
the  iris  or  ciliary  processes  are  adherent  to  it.  Cataract  is 
also  caused  by  detachment  of  the  retina,  intraocular  tumour, 
absolute  glaucoma,  etc.  The  reason  of  this  is,  that  the  lens 
imbibes  abnormal  nutrient  fluid  from  the  diseased  tissues  Avith 
which  it  is  in  contact. 

Such  cataracts  often  undergo  a  further  degeneration,  and 
become  calcareous.  Calcareous  cataracts  are  easily  recognised 
by  their  densely  white,  or  yellowish-white,  appearance,  and 
almost  always  indicate  deep-seated  disease  in  the  eye,  even  when 
the  functions,  so  far  as  they  can  be  tested,  are  fairly  good. 

These  secondary  cataracts  rarely  come  within  the  range  of 
Treatment,  as  the  diseases  which  give  rise  to  them  are  usually 
destructive  of  sight.  When,  occasionally,  they  can  be  dealt 
with,  they  should  be  extracted. 

The  term  secondary  cataract  is  also  used  in  cases  in  which, 
after  a  cataract  extraction,  the  capsule  of  the  crystalline  lens 
which  is  left  behind,  presents  an  obstacle  to  good  sight.  This 
will  be  referred  to  again  later  on,  and  is  not  to  be  classed  with 
the  conditions  dealt  -with  in  this  paragraph. 

Capsular  Cataract  means  an  opacity  of  the  anterior  cap- 
sule, or  of  the  capsular  epithelium.  It  is  usually  confined  to 
the  centre,  or  anterior  pole,  and  is  most  frequently  seen  in 
over-ripe  senile  cataracts,  and  in  secondary  cataracts. 

Traumatic  Cataract.— Cataract  results  from  any  injury 
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which  opens  the  capsule  of  the  lens.  Those  which  most  com- 
monly cause  it  are  punctured  woimds  through  the  cornea ;  but 
blows  (closed  hand,  mineral -water  cork,  billiard  cue,  etc.)  on 
the  eye  may  rupture  the  capsule,  without  any  wound  of  the 
coats  of  the  eyeball.  In  many  of  these  cases  the  lens  undergoes 
absorption,  as  after  discission,  without  causing  any  unpleasant 
inflammatory  reaction,  provided  the  eye  be  kept  under  the 
influence  of  atropine,  and  strong  light  be  excluded.  In  other 
cases  iritis,  and  secondary  glaucoma,  come  on. 

Operations  for  Cataract. 

With  regard  to  the  BtaU  of  Health  of  the  Patient  about  to  be 
operated  on,  it  is  desirable,  as  in  every  operation,  that  it 
should  be  good.  Still,  we  have  so  often  in  these  cases  to  deal 
with  very  old  people,  that  we  cannot  in  every  instance  require 
sound  organs,  and  a  robust  constitution ;  and,  as  a  matter  of 
experience,  I  have  not  found  serious  disease  of  the  heart,  lungs, 
and  liver,  even  when  they  all  existed  in  the  same  individual, 
any  impediment  to  a  successful  operation.  Diabetes  is  no 
contra-indication,  and  even  in  the  presence  of  Bright's  Disease 
the  operation  may  be  successfully  performed. 

Very  advanced  years  form  no  obstacle.  I  have  frequently 
operated  for  cataract  on  persons  over  eighty  years  of  age,  and 
always  with  success. 

The  State  of  the  Eye  itself  should  be  carefully  investigated 
prior  to  proposing  or  undertaking  an  operation  for  cataract, 
and  is  a  much  more  important  matter  than  the  general  health. 
Above  all  things  it  should  be  determined  whether  there  be 
intraocular  complications,  which  would  neutralise  the  result  of 
a  successful  operation,  such  as  detachment  of  the  retina,  dis- 
seminated choroiditis,  atrophy  of  the  optic  nerve,  etc.  The 
examination  of  the  eye  in  question  before  the  lens  has  become 
opaque,  if  the  surgeon  have  had  that  opportunity,  will  be  the 
most  reliable  basis  upon  which  to  go ;  and,  for  this  reason,  a 
careful  note  should  be  taken  of  the  condition  of  the  fundus  in 
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each  case  of  incipient  cataract.  The  examination  of  the 
fundus  of  the  other  eye,  if  its  lens  be  clear,  may  help  in  de- 
termining the  point,  so  far  as  those  intraocular  diseases  are 
concerned  which  are  apt  to  be  binocular.  Again,  the  condi- 
tion of  the  anterior  capsule  of  the  lens  should  be  observed,  for 
a  defined  glistening  white  square  patch,  about  2  mm.  broad, 
situated  in  the  centre  of  the  capsule,  tells  the  tale  of  intra- 
ocular mischief.  It  cannot  be  confounded  with  the  more  dif- 
fused striated  and  punctated  capsular  alterations  due  to  over- 
ripeness. 

Finally,  the  functions  of  the  eye  should  be  examined.  In 
an  uncomplicated  cataract  of  the  most  opaque  kind  good  per- 
ception of  light  should  be  present,  so  that  the  light  of  a  candle 
some  two  metres  distant  may  be  distinguished.  In  less  dense 
cataracts  fingers  may  be  counted  at  1  m.  or  1  -b  m.  when  full 
maturity  has  been  attained.  The  field  of  vision  must  be  ex- 
amined by  means  of  the  "projection  of  light."  A  hghted 
candle  held  in  different  i^arts  of  the  field  should  be  recognised 
by  the  patient,  who  is  required  to  point  his  finger  in  the  direc- 
tion of  the  light,  as  it  is  moved  rapidly  from  one  part  of  the  field 
to  another.  This  examination  can  also  be  made  bj'^  means  of 
the  light  reflected  from  the  ophthalmoscopic  mirror.  If  the 
patient  fail  to  jjroject  the  light  in  any  direction,  a  diseased 
condition  in  the  corresponding  part  of  the  retina  may  be  sus- 
pected. In  cases  of  very  old  uncomplicated  cataract,  the 
patients  often  project  the  light  in  one  direction,  no  matter 
where  it  come  from. 

The  subjective  sensation  of  light  (phosphene)  produced  by 
pressure  on  the  eyeball  is  also  a  valuable  aid  in  this  diagnosis. 
The  patient  being  directed  to  look  dowmvards,  the  end  of  a 
blunt  probe  is  pressed  gently  on  the  globe,  through  the  upper 
eyelid,  so  that  the  phosphene  may  be  made  to  appear  in  the 
lower  part  of  the  field ;  if  it  cannot  be  produced,  a  complica- 
tion in  the  upper  part  of  the  fundus  may  be  suspected.  In  the 
same  way  each  part  of  the  fundus  can  be  examined.    A  certain 
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amount  of  intelligence  on  the  part  of  the  patient  is  required 
for  this  test. 

By  the  foregoing  means  most  intraocular  complications  of  a 
serious  nature  can  be  detected,  but  there  is  at  least  one  against 
M-hich  I  know  of  no  safeguard,  namelj^  a  small  circumscribed 
spot  of  choroido-retinal  degeneration  at  the  macula  lutea 
(central  senile  choroiditis).  After  removal  of  cataract  from  an 
eye  affected  in  this  way,  the  patient's  vision  is  so  much  im- 
proved as  to  enable  him  to  go  about  alone,  but  reading  will 
still  remain  an  impossibility  for  him. 

The  Cornea  should  he  examined. — Such  corneal  opacities  as 
would  seriously  compromise  vision  may  contra-indicate  the 
operation,  but  slighter  opacities,  discernible  only  with  oblique 
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illumination,  would  merely  diminish  the  future  acuteness  of 
vision,  and  would  require  a  corresponding  prognosis  to  be  given 
before  operation. 

The  Condition  of  the  Appendages  of  the  Eye,  too,  must  be  ex- 
amined. Should  there  be  any  conjunctivitis,  blepharitis,  or 
dacruocystitis,  it  ought  to  be  cured,  or  alleviated,  before  the 
operation  is  undertaken.  Very  successful  operations  may  be 
performed  in  the  presence  of  chronic  dacruocystitis,  or  granular 
ophthalmia;  but,  it  is  in  all  respects  wiser  to  reduce  their 
activity  to  a  minimum. 

Extraction  of  Cataract. 

Linear  Extraction.— The  extraction  through  a  linear 
incision  in  the  cornea  is  applicable  only  to  soft,  or  fluid, 
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cataracts,  in  persons  uj)  to  the  age  of  25.  The  instruments  re- 
quired are  : — A  spring  hd  elevator  (Fig.  99),  a  fixation  forceps, 
a  wide  lance-shaped  iridectomy  knife  (Fig.  100),  a  cystotome 
(Fig.  101),  and  a  Critchett's  spoon  (Fig.  102). 

The  speculum  having  been  applied,  a  fold  of  conjunctiva 


Fig.  100.  Fig.  101.  Fig.  102. 


close  to  the  margin  of  the  cornea,  and  at  the  inner  end  of  the 
horizontal  meridian  of  the  latter,  is  seized  with  the  fixation 
forceps  (Fig.  103),  and  the  eye  fixed  by  it  throughout  the  opera- 


tion. The  point  of  the  knife  is  now  entered  into  the  cornea 
in  its  horizontal  meridian,  about  4  mm.  from  its  outer  margin, 
and  passed  into  the  anterior  chamber.  The  blade  of  the  knife 
is  then  laid  in  a  plane  parallel  to  that  of  the  iris,  and  pushed  on 
until  the  corneal  incision  has  attained  a  length  of  6  or  7  mm. 
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The  point  of  the  knife  being  now  laid  close  to  the  posterior 
surface  of  the  cornea — in  order  that  no  injury  may  be  done  to 
the  iris  or  lens,  when  the  aqueous  humovu'  commences  to  flow 
otf — the  instrument  is  very  slowly  withdrawn,  so  that  the 
aqueous  humour  may  come  away  gradually,  without  causing 
prolapse  of  the  iris.  In  withdrawing  the  knife  it  is  well  to 
enlarge  the  inner  aspect  of  one  or  other  end  of  the  wound,  by 
a  suitable  motion  of  the  instrument  in  that  direction. 

The  knife  being  now  put  aside,  the  cystotome  is  passed 
into  the  anterior  chamber  (Fig.  104)  as  far  as  the  opposite 
pupillary  margin,  care  being  taken,  by  keeping  the  sharp  point 
of  the  instrument  directed  either  up  or  down,  not  to  entangle 


Fig.  104. 


it  in  the  wound,  or  in  the  iris.  The  point  is  now  turned 
directly  on  the  anterior  capsule,  and,  by  withdramng  the 
cy.stotome  towards  the  corneal  incision,  an  opening  in  the 
capsule  of  the  width  of  the  pupil  is  produced.  The  cystotome 
i.s  then  removed  from  the  anterior  chamber,  with  the  same 
precautions  as  on  its  entrance. 

The  edge  of  the  spoon  is  then  placed  on  the  outer  lip  of 
the  corneal  incision,  and  the  latter  is  made  to  gape  somewhat, 
gentle  pressure  being  at  the  same  time  applied  to  the  inner 
aspect  of  the  eye  by  the  fixation  forceps,  and  in  this  way  the 
lens  is  evacuated.  When  the  pupil  has  become  quite  black  the 
operation  is  concluded.  If  pressure  does  not  at  first  clear  the 
pupil  completely,  the  speculum  should  be  removed,  the  eyelids 
closed,  a  compress  applied,  and  a  few  minutes  allowed  to  elapse, 
in  order  that  some  aqueous  humour  may  be  secreted.  A 
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renewal  of  the  efforts  to  clear  the  pupil  will  probalilj'  now  be 
successful,  or,  if  not,  another  pause  may  lie  made,  and  then 
fresh  attempts  employed  until  the  pupil  is  quite  clear.  It  i.s 
unwise  to  insert  the  spoon  into  the  eye  to  withdraw  the  frag- 
ments ;  and,  if  some  of  these  should  be  left  behind,  no  ill  results 
need  necessarily  follow,  although  iritis  is  more  apt  to  supei- 
vene  than  if  the  lens  be  thoroughly  evacuated.  Fragments 
left  behind  become  absorbed.  If  there  be  a  prolapse  of  the 
iris  which  cannot  be  reposed,  it  must  be  abscised. 

Von  Graefe,  Waldau  (Schuft),  and  Critchett  endeavoured, 
by  increasing  the  size  of  the  incision,  placing  it  in  the  corneo- 
sclerotic  margin,  performing  an  iridectomy,  and  introducing  a 
spoon  for  delivery  of  the  cataract,  to  make  the  linear  extraction 
applicable  to  senile  cataracts.  The  .successes  derived  from  these 
modifications  were  not,  however,  more  satisfactory  than  those 
obtained  from  the  old  Flap  Operation.  But  these  experiments 
led  von  Graefe  to  the  operation,  a  modification  of  which  is 
now  very  generally  employed.    He  called  his  operation 

The  Modified  Peripheral  Linear  Extraction.— The 
instruments  required  are  :— A  Mare  lid-speculum,  a  fixation 
forceps  with  spring  catch,  a  von  Graefe's  cataract  knife  (Fig. 
105),  a  curved  iris  forceps,  an  iris  scissors,  or  a  de  Wecker's 
forceps -scissors  (Fig.  106),  a  bent  cystotome,  a  hard  nibber 
spoon  (Fig.  107),  a  hard-rubber,  tortoise-shell,  or  silver  spatula 
(Fig.  108). 

Before  proceeding  to  operate,  the  eye  is  now- a -days 
thoroughly  cocainised  by  the  instillation  of  about  three  drops 
of  a  2  per  cent  solution  of  hydrochlorate  of  cocaine,  at  inter- 
vals of  two  or  three  minutes.  Previously  to  the  discovery  of 
cocaine,  general  anesthesia  with  ether  or  chloroform  was 
commonly  employed  in  England. 

Antiseptic  Measures,  similar  to  those  used  for  the  Three 
Millimetre  Flap  Operation  (vkle  infra),  are  to  be  carefully 
attended  to. 

The  Operation.— The  speculum  having  been  apphed,  the  eye 
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Fig.  105.  Fxa.  106. 

is  steadied  by  seizing  a  fold 


Fig.  107.  Fig.  108. 

conjunctiva  with  its  sub-con- 
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jvmctival  tissue,  close  to  the  lower  margin  of  the  cornea  and  in 
a  prolongation  of  the  vertical  meridian  of  the  latter.  The  eye 
is  now  drawn  gently  downwards,  the  patient  assisting  in  the 
motion.  The  point  of  the  Graef e's  knife,  its  cutting  edge  being- 
directed  upwards,  is  then  entered  into  the  corneo- sclerotic 
margin  at  a  point  {A  in  Fig.  109)  abovit  1-5  mm.  from  the 
^,^;?==5:^^  outer  and  upper  corneal  margin,  and  2  mm. 

I  j    below  the  level  of  the  tangent  which  Avould  pass 

J    through  the  highest  point  of  the  corneal  margin. 

Fig.  109.  The  blade  is  held  in  a  plane  parallel  to  that 
of  the  iris,  and  is  pushed  on  into  the  anterior  chamber 
until  its  point  reaches  the  point  C,  some  7  or  8  mm.  of  the 
blade  being  now  in  the  anterior  chamber.  The  handle  of  the 
knife  is  then  lowered,  so  that  the  point  of  the  blade  is  brought 
up  to  B,  where  it  is  made  to  pass  out  through  the  corneo- 
sclerotic  margin,  this  counterpuncture  corresponding  in  posi- 
tion, with  reference  to  the  corneal  margin,  to  the  point  of 
entrance  A.  The  edge  of  the  knife  is  now  tm-ned  slightly 
forwards,  and  by  one  or  two  sawing  motions  the  incision  A  B 
is  completed  in  the  corneo-sclerotic  margin.  The  blade  still 
lies  under  the  conjunctiva,  which  is  divided,  the  edge  of  the 
instrument  being  turned  more  forwards  or  even  somewhat 
downwards,  as  it  is  not  desirable  to  .have  too  large  a  conjunc- 
tival flap. 

The  advantage  of  this  incision  lies  in  its  peripheral  position, 
which  is  almost  in  the  plane  of  the  crystaUine  lens,  and  con- 
sequently enables  the  cataract  to  be  delivered  A\nthout  revolution 
on  its  axis.  At  a  later  period  von  Graefe  altered  the  incision, 
so  that,  puncture  and  counterpuncture  lying  as  described,  the 
centre  of  the  incision  passed  through  the  apex  of  the  clear 
cornea,  instead  of  through  the  corneo-sclerotic  margin.  This, 
by  making  the  incision  more  nearly  a  segment  of  a  greater 
circle  of  a  sphere,  made  it  as  linear  as  possible,  and  consequently 
its  margins  adapted  themselves  more  readily. 

The  next  step  in  the  operation  is  an  iridectomy,  a  portion 
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of  iris  corresponding  to  the  whole  length  of  the  wound,  or 
nearly  as  much,  being  excised.  This  iridectomy  is  necessarj', 
or  advisable,  chiefly  because  of  the  peripheral  position  of  the 
wound,  which  would  render  prolapse  of  the  iris  very  liable  to 
occur,  but  it  also  facilitates  the  delivery  of  the  lens  and  cortical 
masses.  The  subsequent  stages — capsulotomy  and  deli^'eiy  of 
the  lens — are  similar  in  their  details  to  those  in  the  Three 
Millimetre  Flap  Operation,  to  be  presently  described. 

It  was  found  that  the  advantages  of  the  position  and  form 
of  the  incision  in  this  procedure  were  largely  counterbalanced 
by  the  danger  of  prolapse  of  the  vitreous,  the  difficulty  of  proper 
reposition  of  the  angles  of  the  coloboma,  and  the  liability  to 
cyclitis,  all  entailed  by  the  peripheral  incision,  and,  consequent! j-, 
this  incision  has  been  abandoned  by  nearly  all  operators. 

Out  of  this  method  grew  that  one  which  is  known  as  The 
Three  Millimetre  Flap  Operation  first  proposed  by  de 
Wecker.  I  shall  describe  the  operation  as  I  am  in  the  habit  of 
performing  it ;  and  I  may  here  say  that,  for  success  in  the 
cataract  operation,  it  is  necessary  not  only  to  select  the  method 
Avhich  seems  the  most  rational,  but  also  to  devote  the  utmost 
attention  to  a  sei'ies  of  minute  details  in  its  performance. 

PreparaMon  of  the  Patient. — A  gentle  purgative  is  given  the 
day  before  the  operation,  so  that  the  bowels  need  not  be  dis- 
turbed for  two  days  after  the  operation.  In  the  case  of  hospital 
patients,  the  face  is  washed  with  hot  water  and  soap  shortly 
before  the  operation. 

Preparation  of  the  Eye. — Half  an  hour  before  the  operation, 
a  drop  of  a  2  per  cent  solution  of  sulphate  of  eserine  (made 
with  a  1  in  4000  solution  of  corrosive  sublimate)  is  dropped 
into  the  eye,  and  this  is  repeated  a  quarter  of  an  hour  later. 
Just  before  the  operation,  at  intervals  of  two  minutes,  three 
drops  of  a  2  per  cent  solution  (made  Avith  corrosive  sublimate 
solution)  of  muriate  of  cocaine  are  dropped  into  the  eye. 
Finally,  the  lids  having  been  everted,  the  conjunctival  sac  is 
washed  out  with  solution  of  corrosive  sublimate,  1  in  4000, 
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particular  attention  being  paid  to  the  fornix  of  each  lid,  and 
to  the  inner  and  outer  canthus.  Then  the  skin  of  the  eyelids, 
and  immediate  surroundings  of  the  eye,  are  freely  washed 
with  the  same  solution. 

FreiMration  of  the  Instruments.— The  instruments  required 
are  the  same  as  those  for  the  Modified  Linear  Extraction. 
Immediately  before  the  operation  they  are  boiled ;  out  of  the 
boiling  water  they  are  plunged  for  a  moment  into  absolute 
alcohol,  and  then  laid  in  a  bath  of  a  1  per  cent  solution  of 
carbolic  acid,  until  required  for  use. 

During  the  Progress  of  the  Operation  small  bits  of  lint,  wet 
with  the  1  in  4000  sublimate  lotion,  are  employed  to  ^vi])e 
away  coagula,  cortical  masses,  etc.,  and  are  not  employed  a 
second  time.  An  assistant  should  place  the  instruments  in 
the  surgeon's  baud  in  their  turn,  and  take  out  of  his  hand 
those  he  has  used,  in  such  a  manner  as  to  render  it  unnecessary 
for  him  to  look  away,  even  for  a  moment,  from  the  field  of 
operation. 

The  Opemiivn.—K  spring  wire  lid-speculum  is  applied.  The 
eye  is  fixed  with  a  catch  fixation  forceps  by  a  fold  of  conjunc- 
tiva and  subconjunctival  tissue,  below  the  vertical  meridian  of 
the  cornea,  or  a  little  to  one  side  of  this  line  (Fig.  110). 

The  point  of  the  knife  is  entered  just  in  the  margin  of  the 
clear  cornea,  at  the  outer  extremity  of  a  horizontal  hne  which 
would  pass  3  mm.  below  the  summit  of  the  cornea.  This  line 
is  easily  found  by  placing  the  knife,  which  is  about  2  mm. 
broad,  horizontally  across  the  cornea,  so  that  a  margin  of  clear 
corneal  tissue  1  mm.  broad  may  remain  exposed  between  the 
knife  and  the  summit  of  the  cornea.  The  knife  is  then  passed 
cautiously  through  the  anterior  chamber,  and  the  counter- 
puncture  made  in  the  corneal  margin  at  the  inner  extremity 
of  the  horizontal  Hne  described,  and  the  incision  fimshed  in 
the  corneal  margin  by  a  few  slow  to-and-fro  motions  of  the 

knife.  .  , 

Owing  to  the  action  of  the  eserine  the  iris  does  not  prolapse. 


CHAP.  XVI.] 


THE  CRYSTALLINE  LENS. 


2S9 


The  incision,  between  puncture  and  counterpuncture,  lies  in 
the  clear  cornea  at  its  very  margin,  as  I'epresented  by  the 
dotted  line  in  Fig.  110.  This  incision  is  no  longer  linear,  but 
slightly  curved.  It  is  found,  however,  to  adapt  itself  readily, 
and,  being  less  peripheral  than  the  true  von  Graefe  incision, 
the  objections  to  the  latter  are  obviated. 

The  Second  Stage  of  the  Operation  consists  in  an  Iridectomy. 
The  fixation  of  the  eye  having  been  given  over  to  the  assistant. 


the  iridectomy  is  performed,  by  passing  a  curved  iris  forceps 
into  the  anterior  chamber,  seizing  the  smallest  possible  portion 
of  the  sphincter  of  the  iris  at  a  point  corresponding  to  the 
centre  of  the  incision,  drawing  it  out,  and  with  the  forceps- 
scissors  excising  a  very  small  central  bit  of  iris.  This  is  done, 
either  by  making  two  snips  in  the  iris,  one  at  either  side  of 
and  close  to  the  forceps,  each  of  them  reaching  to  the  periphery 
of  the  iris,  and  then  a  third  cut  which  joins  these  two  at  the 
base ;  or,  the  forceps-scissors  being  approached  from  over  the 
cornea,  the  coloboma  may  be  formed  with  one  snip  of  the  in- 
strument, and,  if  care  be  taken  to  keep  the  blades  close  to  the 
forceps,  a  narrow,  neat  coloboma  may  thus  be  obtained.  It  is 
unnecessary  to  excise  a  large  portion  of  iris,  although  in  von 
Graefe's  original  operation  a  portion  corresponding  with  the 
entire  length  of  the  wound  used  to  be  taken  away.    A  small 
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coloboma,  say  of  2  mm.  to  3  mm.  in  width,  as  in  Fig.  90,  is 
sufl&cient  to  allow  of  an  easy  delivery  of  the  lens,  by  doing 
away  with  the  resistance  of  the  sphincter  iridis,  and  its  advan- 
tages over  a  wide  iridectomy,  from  an  aesthetic  point  of  view, 
are  obvious.  It  is  always,  therefore,  my  object  to  obtain  the 
smallest  possible  coloboma.  The  procuring  of  a  neat  coloboma 
is  much  facilitated  if,  prior  to  the  operation,  the  pupil  has 
been  contracted  (see  Fig.  110)  by  the  instillation  of  one  or 
two  drops  of  solution  of  sulphate  of  eserine,  as  above  recom- 
mended. 

The  Third  Stage  of  the  Operation  is  the  Capsulotomy.  The 
operator  takes  the  fixation  forceps  from  his  assistant,  who  then 
raises  the  speculum  and  eyelids  slightly  off  the  globe,  in  order 
that  no  pressure  may  be  exerted  on  the  latter  during  the 
remainder  of  the  operation.  The  surgeon,  passing  the  cysto- 
tome  into  the  anterior  chamber,  divides  the  anterior  capsule 
of  the  lens  by  two  incisions,  each  from  the  lower  pupillary 
margin  upwards,  one  directed  outwards  the  other  inwards,  as 
far  as  the  anterior  surface  of  the  lens  can  be  seen,  while  finally 
a  third  incision  is  made  along  the  upper  periphery  of  the  lens. 
An  extensive  opening  in  the  capsule  is  of  great  importance,  as 
otherwise  difficulty  in  delivery  of  the  lens  may  be  experienced, 
and  because  a  small  opening  renders  the  occurrence  of  secondary 
cataract  more  likely.  In  dividing  the  capsule  it  is  important 
not  to  dig  into  the  lens,  as  this,  in  the  case  of  a  hard  cataract, 
is  apt  to  dislocate  it.  A  rather  oblique  application  of  the  cysto- 
tome  to  the  capsule  is,  for  this  reason,  the  best. 

The  cystotome  often  drags  a  tag  of  the  capsule  into  the 
corneal  wound,  where  it  lies  until  the  end  of  the  operation, 
and  where,  owing  to  its  transparency,  it  may  easily  pass  un- 
noticed. Such  a  tag  acts  as  a  foreign  body,  and  may  subse- 
quently form  the  starting-point  of  troublesome  complications. 

Capsule  forceps  have  been  invented  for  the  purpose  of 
taking  away  a  large  portion  of  the  anterior  capsule,  but  this 
does  not  altogether  obviate  the  danger  of  capsule  in  the  wound. 
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nor  does  it  do  away  with  the  likelihood  of  secondary  cataract- 
I  have  no  objection  to  the  method,  but  it  does  not  seem  to 
have  any  advantages  over  that  just  described,  in  cases  where  the 
capsule  is  not  thickened.  When  the  capsule  is  thickened,  it  is 
always  desirable  to  tear  away  a  central  jjortion  of  it  with  forceps. 

Gayet  of  Lyons,^  and  Knapp  of  New  York,^  have  proposed 
a  method  of  opening  the  capsule  termed  peripheral  division — 
i.e.  they  make  only  one  opening  in  the  capsule  at  the  upper 
periphery  of  the  lens  with  a  very  sharp  "needle  cystotome," 
which  is  passed  along  the  whole  length  of  the  corneal  section, 
a  wide  iridectomy  having  been  made  for  this  purpose.  The 
chief  advantages  claimed  for  this  method  are  : — safety  from  a 
tag  of  capsule  in  the  wound,  and  safety  from  iritis  caused  by 
irritation  from  particles  of  lenticular  substance  left  behind 
after  delivery  of  the  lens.  On  the  other  hand  it  has  the  dis- 
advantages of  the  wide  iridectomy,  and  of  the  secondary  opera- 
tion on  the  capsule,  which  is  necessary  in  a  large  proportion 
of  the  cases. 

The  Fourth  Stage  is  the  Delivery  of  the  Cataract.  The  eye 
is  drawn  gently  downwards — the  patient  being  called  on  to 
assist  in  this  motion  by  looking  towards  his  feet, — and  the 
convex  edge  of  the  hard  rubber  spoon  is  placed  just  below  the 
lower  edge  of  the  cornea,  and  gentle  pressure  exercised  on 
this  place,  the  pressure  to  be  gradually  increased  until  the 
upper  margin  of  the  lens  presents  in  the  wound,  when,  the 
same  pressure  being  maintained,  the  spoon  is  advanced  over 
the  cornea  in  an  upward  direction,  pushing  the  lens  before  it 
and  out  through  the  wound.  As  soon  as  the  greatest  diameter 
of  the  lens  has  passed  the  wound,  the  pressure  of  the  spoon 
should  at  once  be  diminished,  lest  rupture  of  the  zonula  be 
caused.  The  fixation  forceps  and  speculum  are  now  removed 
from  the  eye,  and  a  cold  compress  with  sublimate  lotion  is 
laid  on  the  closed  lids. 


^  Gazette  Hebdmnadaire,  1875,  No.  35. 

^  Archives  of  Ophthal.  and  Otology,  vol.  vi.  p.  545. 


292 


DISEASES  OF  THE  EYE.  [chap.  xvi. 


The  Fifth  Stage  consists  in  Freeing  the  Pupil  of  any  Cortical 
Masses  which  may  have  been  rubbed  off  in  the  passage  of  the 
lens  through  the  wound,  and  in  what  is  called  The  "  Toilette  " 
of  the  Wound. 

The  presence  of  cortical  remains  is  recognised  by  the  pupil 
not  having  become  quite  black ;  or,  by  the  vision  not  being 
such  as  it  ought  to  be  (fingers  counted  at  several  feet) ;  or,  by 
inspection  of  the  cataract  just  removed  sho-nang  that  some 
portions  of  it  are  left  behind.  The  use  also  of  the  obHque 
illumination  for  the  detection  of  cortical  fragments  is  very 
advantageous.  If  any  fragments  be  present,  the  cold  antiseptic 
compress  having  lain  on  the  eye  for  a  few  minutes  to  enable 
some  aqueous  humour  to  collect,  the  operator,  facing  the 
patient,  raises  the  upper  lid  with  the  thumb  of  one  hand,  while, 
with  the  first  and  second  fingers  of  the  other  laid  on  the  lower 
lid,  light  rotatory  motions  are  made  with  the  lid  over  the 
cornea  so  as  to  collect  the  masses  towards  the  pupil,  and  then 
a  few  rapid  light  motions  upwards  with  the  margin  of  the  lid 
drive  these  masses  towards,  and  out  of,  the  wound. 

Care  and  delicacy  of  touch  are  required  in  order  to  perform 
this  lid  manoeuvre  successfully,  without  rupturmg  the  hyaloid 
by  undue  pressure. 

Irrigation  of  the  anterior  chamber,  or  intracapsular  injec- 
tion, is  a  method  which  has  been  proposed  by  M'KeoAvn  and 
by  Wiecherkiewicz,  and  practised  by  them  and  some  other 
surgeons,  for  the  removal  of  cortical  masses.  By  its  aid,  too, 
M'Keown  ^  operates  on  unripe  cataracts.  I  have  not  adopted 
the  procedure  in  my  owa.  operations,  because,  from  the  accounts 
given  of  the  results,  it  does  not  seem  to  be  free  from  danger 
to  the  eye ;  and  because  the  ends  proposed  to  be  attained  by 
it  can  be  accomplished  by  other,  and  safer  means :— the  re- 
moval of  cortical  masses  in  cases  of  ripe  cataract  by  the  lid 
manoeuvre ;  while  unripe  cataracts,  so  far  as  it  is  justifiable  to 
deal  with  them,  are  best  dealt  with  by  the  method  of  artificial 


1  Brit.  Med.  Journ.,  Jau.  28,  1888. 
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maturation  proposed  by  Forster  (p.  274).  Irrigation  of  the 
anterior  chamber,  after  delivery  of  the  lens,  with  a  1  in  25,000 
solution  of  biniodide  of  mercury,  is  used  by  Panas  ^  from  an 
antiseptic  point  of  view;  while  de  Wecker,  and  others,  inject 
a  solution  of  eserine  to  prevent  prolapse  of  the  iris.  Both  of 
these  operators  employ  the  method  of  extraction  without 
iridectomy. 

With  an  iris  forceps  the  blood-clots  which  may  adhere  to 
the  wound  are  now  removed. 

I  then  invariably  employ  the  following  manoeuvre,  to  prevent 
the  possibility  of  any  portion  of  capsule  being  incarcerated  in  the 
wound  during  healing.  A  bent  iris  forceps  is  passed  between 
the  lips  of  the  wound,  opened,  closed,  and  dra^vn  gently  out 
again.  Frequently  a  tag  of  capsule  will  have  been  captured 
by  the  forceps,  and  is  snipped  oiT  with  the  scissors  ;  or,  it  may 
be,  that  no  capsule  is  caught.  The  forceps  is  then  similarly 
inserted  at  an  adjacent  part  of  the  wound ;  and,  in  this  manner, 
the  wound  is  searched  from  end  to  end  for  capsule.  In  about 
25  per  cent  of  the  cases  a  tag  of  capsule  is  found  present.  I 
regard  this  manoeuvre,  which  I  am  not  aware  that  any  other 
surgeon  has  previously  recommended,  as  an  important  one, 
for  I  believe  that  it  effectually  removes  the  one  serious  draw- 
back to  the  valuable  oiseration  under  consideration. 

Finally,  the  coloboma  has  to  be  seen  to.  The  peripheral 
portions  of  the  iris,  corresponding  to  the  ends  of  the  wound, 
are  apt  to  have  become  prolapsed  in  the  course  of  the  operation, 
and  to  have  displaced  the  angles  of  the  coloboma  upwards. 
If  this  be  not  corrected,  the  prolapsed  portions  of  the  iris  heal 
in  the  wound,  and  cause  bulgings  there  later  on,  the  pupil  in 
the  course  of  some  months  becoming  drawn  up  towards  the 
cicatrix.  Hence,  in  every  case,  even  where  everything  seems 
to  be  in  order,  it  is  important  to  pass  the  narrow  spatula  into 
the  anterior  chamber,  and  to  gently  stroke  down  each  pillar 

1  Panas's  Solution  =  Biniodide  of  Mercury  gr.  |  dissolved  in  Absolute  Alcolio" 
3vi.    Add  Distilled  Water  1  quart.     Shake  and  flltei-. 
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of  the  coloLoma  as  far  as  it  can  be  brought.  The  instillation 
of  eserine  before  the  commencement  of  the  operation  will  cause 
the  sj^hincter  iridis  to  assist  in  producing  the  desired  result. 
All  this  is  aptly  termed  the  toilette  of  the  wound. 

The  sight  of  the  eye  should  then  be  tested  by  finger-count- 
ing, as  this  afi"ords  the  patient  satisfaction,  and  lends  him 
courage  for  the  next  few  days  of  strict  quiet. 

Having  secured  the  required  advantage  from  the  effect  of 
the  eserine,  a  drop  of  atropine  is  put  into  the  eye  before  apply- 
ing the  bandage,  in  order  to  do  away  with  the  myosis,  which 
might  give  a  tendency  to  iritis. 

The  Dressing  is  now  applied.  A  piece  of  lint,  sufficiently 
large  to  extend  \  inch  beyond  the  orbital  margin  in  every 
direction,  is  soaked  in  a  solution  of  corrosive  sublimate  (1  in 
4000)  and  laid  on  the  closed  eyelids.  Pledgets  of  absorbent 
cotton  wool,  soaked  in  the  same  solution,  are  laid  on  this,  the 
hollows  at  the  inner  canthus,  etc.,  being  carefully  filled  up,  so 
that  when  the  bandage  is  put  on  it  may  exei't  equal  pressure 
on  every  part  of  the  eye.  Over  all  comes  a  layer  of  oiled 
silk  protective.  I  apply  three  turns  of  a  narrow  flannel  roller 
over  the  dressing  and  round  the  head,  in  the  manner  which 
was  customary  in  von  Graefe's  clinique,  but  various  other,  and 
doubtless  equally  good,  forms  of  bandage  are  in  use.  The 
pressure  of  the  bandage  need  only  be  sufficient  to  maintain  the 
dressing  firmly  in  its  jalace.  It  is  usual  to  keep  the  unoperated 
eye  closed  by  a  light  bandage,  or  bit  of  court-plaster  across  the 
lids,  but  this  is  not  necessary. 

I  am  opposed  to  the  after-treatment  of  cataract  operations 
without  bandage,  recently  advocated  by  some  surgeons.  It  is 
by  no  means  a  new  method,  and  I  do  not  doubt  that  many 
cases  recover  under  it.  I  do  not  believe,  however,  that,  in  a 
long  series  of  cases,  the  same  percentage  of  recoveries  can  be 
obtained  by  it  as  with  the  bandage. 

Accidents  liable  to  occur  dumig  the  Operation. — The  wound 
may  be  made  too  small.  The  delivery  of  the  lens,  consequently, 
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may  be  so  difficult  that  the  margins  of  the  wound  are  contused, 
and  then  suppuration  may  be  promoted.  The  zonula,  too,  may 
be  ruptured  by  the  excessive  pressure  from  efforts  to  force  the 
lens  out,  and  prolapse  of  the  vitreous  may  ensue.  If  the 
directions  above  given  be  carefully  attended  to,  the  vast 
majority  of  both  hard  and  soft  cataracts  may  be  extracted 
without  difficulty ;  but  should  the  wound  be  made  too  small, 
it  can  best  be  enlarged  by  the  forceps -scissors,  or  a  blunt- 
pointed  knife  made  for  the  purpose.  Where  the  presence  of 
an  unusually  large  hard  cataract  is  diagnosed,  it  is  important 
to  make  the  incision  larger  ah  initio,  by  placing  puncture  and 
counterpuncture  nearer  to  the  horizontal  meridian  of  the 
cornea  than  cabove  directed. 

Hfemorrhage  into  the  Anterior  Chamber  may  take  place. 
It  may  be  from  the  iris,  from  the  corneo-sclerotic  margin,  or 
from  the  conjunctiva.  Pressure  with  the  spatula  on  the 
cornea,  which  causes  the  wound  to  gape,  is  often  successful 
in  clearing  the  chamber  of  blood,  which  might  interfere  with 
accurate  division  of  the  capsule.  Still,  when  this  cannot  be 
completely  got  rid  of,  the  capsulotomy  may  be  performed  with 
the  exercise  of  greater  care.  Cocaine,  by  its  power  to  contract 
the  blood-vessels,  has  rendered  this  haemorrhage  a  less  common 
complication  than  it  used  to  be. 

Prolapse  of  the  Vitreous  Humour.  This  may  be  due  to  a 
too  peripheral  position  of  the  wound,  support  being  thus 
taken  away  from  the  zonula,  and  the  danger  of  its  occurrence 
was  a  disadvantage  of  the  completely  corneo-sclerotic  wound 
practised  at  one  time  by  von  Graefe.  The  Three  Millimetre 
Flap  Operation  is  less  liable  to  be  attended  vdth  loss  of  vitre- 
ous. This  accident  may  also  be  caused  by  undue  pressure 
made  on  the  eyeball  by  the  speculum,  fixation  forceps,  or 
spoon,  or  by  the  under  lid  during  the  lid  manoeuvre.  It  may 
be  due  to  defective  zonula  with  fluid  vitreous  humour.  If  the 
vitreous  prolapses  prior  to  delivery  of  the  lens,  the  latter  falls 
back  into  the  eye,  and  can  only  be  delivered  by  at  once  draw- 
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ing  it  out  with  a  Critchett's,  Taylor's,  or  other  suitable  vectis ; 
and  this  may  be  regarded  as  one  of  the  most  serious  accidents 
which  can  occur  in  the  course  of  the  operation.  Loss  of  vitre- 
ous after  delivery  of  the  lens  is  less  serious  ;  indeed,  a  consider- 
able portion  of  the  vitreous  may  then  be  lost  without  ill  result 
to  the  eye.  Still,  it  increases  the  traumatism,  and  renders 
inflammatory  reaction  more  liable  to  occur.  Opacities  in  the 
posterior  chamber  of  the  eye  are  frequently  an  ultimate  result 
of  loss  of  vitreous ;  but  a  much  more  serious  consequence  is 
sometimes  seen  in  detachment  of  the  retina. 

Nmnal  After -Progress. — Soon  after  the  completion  of  a 
noi-mal  operation,  the  efi"ect  of  the  cocaine  having  passed  ofi", 
some  smarting  commences,  and  continues  for  four  or  five  hours. 
After  that  time  the  patient  has  no  unpleasant  sensation  in  the 
eye,  unless  it  be  some  itching,  or  a  slight  momentary  pain,  or 
sensation  of  a  foreign  body,  especially  when  the  eye  is  moved 
under  the  bandage.  The  first  dressing  is  made  in  forty-eight 
hours,  in  a  manner  similar  to  that  immediately  after  the  opera- 
tion, a  drop  of  atrojDine  being  instilled,  as  also  at  each  succes- 
sive dressing ;  and  the  corrosive  sublimate  solution  is  used  for 
freely  washing  the  margins  of  the  eyelids,  some  of  it  being 
allowed  to  trickle  into  the  conjunctival  sac.  At  this  first  dress- 
ing it  is  well  to  abstain  from  a  minute,  or  lengthened,  exami- 
nation of  the  eye ;  but,  if  the  lid  be  gently  raised,  the  wound 
will  be  found  closed,  the  cornea  clear,  the  anterior  chamber 
completely  restored,  and  the  pupil  semi -dilated  and  black. 
The  subsequent  dressings  are  made  night  and  morning,  for  the 
purjjose  of  instilling  atropine.  On  the  third  day  after  the 
operation  the  patient  may  be  allowed  to  sit  up,  the  room  being 
kept  moderately  dark ;  and,  on  the  fifth  or  sixth  day,  the  band- 
age may  be  left  aside  permanently,  and  dark  glasses  worn  in  its 
stead.  In  the  course  of  a  few  days  more  the  patient,  ha'^ang 
been  gradually  used  to  more  light,  may  be  allowed  out  of 
doors.  It  is  desirable  to  continue  the  use  of  atropine  for  about 
a  fortnight  longer,  or  until  all  abnormal  vascular  injection  of 
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the  white  of  the  eye  has  disappeared,  as,  until  then,  there  is 
danger  of  iritis.  (For  selection  of  glasses  in  aphakia  see  end 
of  this  chapter). 

Irregularities  in  the  Process  of  Healing. — The  pain  may  con- 
tinue longer  than  four  or  five  hours,  and  it  is  then  well  to 
quiet  it  by  a  hypodermic  injection  of  morphia  in  the  corre- 
sponding temple.  Should  severe  pain  come  on  some  hours 
later,  it  is  apt  to  be  due  to  an  accumulation  of  tears  under  the 
eyelids,  and  it  immediately  subsides  on  the  bandage  being 
removed  and  exit  given  to  the  tears  by  slightly  opening  the 
eye.  Antiseptic  precautions  are  to  be  observed  while  this  is 
being  done.  At  the  first  dressing  it  will  sometimes  be  found 
that  there  is  no  anterior  chamber,  although  the  condition  of 
the  wound  is  quite  satisfactory ;  but  this  need  occasion  no 
alarm,  as  the  anterior  chamber  is  sometimes  not  restored  for 
a  week  or  more.  At  this  dressing  also  it  may  be  observed 
that  there  is  a  light  striated  cloudiness  of  the  cornea  extending 
over  its  whole  surface,  or  occupying  only  a  part  of  it  in  the 
immediate  neighbourhood  of  the  wound.  The  nature  and  the 
cause  of  this  opacity  are  still  in  doubt.  It  certainly  is  not  an 
effect  of  the  cocaine,  as  some  have  stated,  nor  of  any  of  the 
antiseptic  lotions,  for  it  was  seen  before  any  of  these  came 
into  use.  It  has  not  the  slightest  serious  import,  and  clears 
away  in  a  few  days.  Even  a  more  intense  and  diff"used  opacity, 
which  at  this  stage,  or  a  little  later,  is  sometimes  seen  near 
the  centre  of  the  cornea,  clears  away,  as  a  rule  completely ; 
although  some  surgeons  have  now  and  then  seen  some  per- 
manent corneal  opacity  to  remain  after  this  latter  form  of 
keratitis  in  these  cases. 

Suppuration  of  the  Wound  is  a  danger  which  is  very  much 
rarer  than  it  was  prior  to  the  introduction  of  antiseptics  into 
surgery.  Indeed,  it  is  almost  banished  from  the  cataract 
operation.  When  it  occurs,  it  usually  does  so  between  the 
twelfth  and  thirty-sixth  hour  after  the  operation,  rarely  earlier 
or  later,  and  is  a  very  serious  event ;  for,  in  the  vast  majority 
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of  cases,  do  the  surgeon  what  he  may,  it  leads  to  loss  of  the 
eye.  Its  onset  is  made  known  by  severe  pain  of  a  continuous 
aching  kind  in  and  about  the  eye ;  and  is  thus  easily  dis- 
tinguished from  the  slight,  short,  stabbing  pain  with  long  in- 
termissions, which  some  patients  complain  of,  and  which  has 
no  evil  import.  On  removing  the  bandage  the  eye  will  be 
found  full  of  tears,  and  the  wound  covered  with  a  layer  of 
muco-pus,  which  can  be  removed  with  the  forceps  in  one  mass, 
while  the  aqueous  humour  and  cornea  may  already  present 
some  opacity.  In  some  hours  more  the  corneal  opacity  in- 
creases considerably,  the  iris  becomes  distinctly  in- 
flamed, and  the  pupil  iilled  with  a  mass  of  inflam- 
matory exudation.  The  inflammatory  process  maj^ 
Fig.  111.  remain  confined  to  the  wound  and  iris,  and  when, 
in  the  course  of  some  weeks,  it  entirely  subsides,  it  leaves 
the  pupil  drawn  up  towards  the  wound,  so  that  an  appearance 
as  in  Fig.  Ill  is  presented.  Or,  the  inflammation  may  strike 
into  the  ciliary  body  and  choroid,  and  produce  purulent 
panophthalmitis  with  total  destruction  of  the  eye. 

To  combat  Suppuration,  the  best  method  is  the  immediate 
cauterisation  of  the  corneal  wound  in  its  whole  extent  with 
the  galvano-cautery.  Also,  the  wound  may  be  opened  up  from 
end  to  end  with  a  spatula,  the  aqueous  humour  evacuated,  and 
the  anterior  chamber  washed  out  with  injections  of  corrosive 
sublimate  solution,  while  the  conjunctival  sac  is  irrigated  with 
the  same  solution.  If  necessary,  these  measures  are  to  be  re- 
peated at  intervals  of  eight  or  ten  hours. 

Iritis.  Apart  from  the  iritis  which  occurs  in  connection 
with  suppuration  of  the  wound,  this  complication  is  most 
usually  due  to  irritation  from  masses  of  cortical  lens-substance 
left  behind.  It  may  also  be  due  to  dragging  from  a  tag  of  the 
iris  being  left  in  the  wound ;  or,  to  too  early  exposure  to  the 
daylight.  Cortical  masses  do  not  usually  give  rise  to  it  for 
some  days  after  the  operation.  It  is  ushered  in  with  the  usual 
symptoms  of  pain,  and  is  generally  of  the  plastic  y&x\etj.  If 
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it  extend  to  the  ciliary  body,  sympathetic  ophthalmitis  may 
result.  Its  treatment  consists  in  strict  confinement  to  a  dark 
room,  atropine,  warm  fomentations,  leeching,  and,  internally, 
quinine.  In  these  cases  vision  is  liable  to  be  damaged  by 
pupillary  exudation,  which  remains  as  a  permanent  obstruction 
to  vision. 

Cystoid  Cicatrix.  After  convalescence,  all  the  foregoing 
dangers  having  been  escaped,  the  cicatrix  in  the  corneal 
margin  sometimes  bulges  and  becomes  semi-transparent,  pre- 
senting the  appearance  of  a  vesicle,  and  may  attain  a  large 
size.  The  extremities  of  the  late  incision  are  the  most  common 
positions  for  this  condition,  but  it  may  occupy  the  entire  length 
of  the  cicatrix.  It  does  not  generally  come  on  for  some  weeks, 
or  more,  after  the  operation.  In  some  cases  it  is  caused  by  a 
tag  of  iris  which  is  incarcerated  in  the  wound,  but  in  other 
cases  probably  by  a  bit  of  capsule,  which  has  similarly  healed 
in  the  wound.  Irregularity  in  curvature  of  the  cornea,  and 
consequent  irregular  astigmatism,  is  the  least  of  its  evil  con- 
sequences. If  the  condition  be  caused  by  incarceration  of  iris, 
the  pupil  will  be  gradually  drawn  close  to  the  upper  comeo- 
sclerotic  margin ;  while,  if  it  be  caused  by  a  portion  of  capsule, 
irido-cyclitis  may  be  produced.  Whether  the  iris  or  the 
capsule  be  the  cause,  these  eyes  are  always  exjDOsed  to  the 
danger  of  a  sudden  onset  of  purulent  irido-choroiditis  (see  p. 
168).  Even  if  these  more  serious  results  of  the  cystoid  cicatrix 
do  not  ensue,  the  cornea  is  liable  to  be  distorted,  with  con- 
sequent irregular  astigmatism  and  diminution  of  vision,  and 
the  appearance  of  the  eye  is  greatly  spoiled.  All  this 
demonstrates  the  immense  importance  of  attention  to  those 
details  of  the  operation,  which  are  calculated  to  obviate  in- 
carceration of  iris,  or  of  capsule,  in  the  cicatrix. 

Cataract  Extraction  without  Iridectomy.  —  This 
method  is  older  than  The  Linear,  von  Graefe's,  or  the  Three 
Millimetre  Flap  Operation,  and  used  to  be  known  as  The 
Flap  Operation.    It  has  been  revived  within  the  last  two  years 
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by  some  most  distinguished  ophthalmic  surgeons,  chiefly  in 
Paris,  but  also  in  Germany  and  America,  and  even  in  England. 
It  differs  from  the  Three  Millimetre  Flap  Operation,  in  that 
the  incision  occupies  a  greater  extent  (about  one-third)  of  the 
circumference  of  the  cornea,  and  that  no  iridectomy  is  made. 
Formerly  the  knife  used  was  triangular  in  shape  (Beer's  knife), 
but  von  Graefe's  cataract  knife  is  the  instrument  now  em- 
ployed.   The  round  pupil,  and  consequent  somewhat  prettier 
appearance  of  the  eye,  is  the  one  advantage  which  can  be 
claimed  for  this  procedure  over  the  Three  Millimetre  Flap 
Operation,  as  it  has  been  above  described ;  for,  the  vision  with 
a  circular  pupil  is  not  better,  than  where  an  iridectomy  has 
been  done.    As  a  set-off  against  the  circular  pupil,  the  ex- 
traction without  iridectomy  exposes  the  eye  to  the  serious 
danger  of  prolapse  of  the  iris  into  the  wound.    These  operators 
make  it  a  rule  to  perform  an  iridectomy,  in  all  cases  where  they 
cannot  satisfactorily  repose  the  iris  after  delivery  of  the  lens ; 
but,  even  where  they  can  repose  it  well,  they  are  not,  they 
state,  secure  against  the  occui-rence  of  a  prolapse  within  the 
first  two  or  three  days  after  the  operation ;  nor  do  they  find 
that  eserine,  or  any  other  means,  provides  the  desired  safe- 
guard.   It  is  admitted,  that  prolapse  of  the  iris  takes  place 
after  a  large  number  of  these  operations,  and  that  there  is  no 
means  of  foretelling  in  what  eyes  it  will  occur.    The  prolapsed 
portion  of  iris  heals  in  the  wound,  which  then,  in  a  few  weeks, 
becomes  more  or  less  cystoid  and  bulging,  causing  displace- 
ment of  the  pupil,  and  irregular  curvature  of  the  cornea,  with 
resulting  deterioration  of  vision.    Nor  is  this  all,  for  such  eyes 
are  liable,  weeks,  months,  or  even  years  after  the  operation, 
to  take  on  severe  irido-cyclitis  ending  in  total  loss  of  sight. 
Another  disadvantage  of  this  operation  is,  that  removal  of 
cortical  remains  cannot  be  so  effectually  performed,  as  where 
a  coloboma  has  been  made. 

Therefore,  while  admitting  the  charm  of  a  circular  pupil, 
I  agree  with  those  who  hold,  that  the  question  is  not  whether 
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the  appearance  of  some  of  the  eyes  operated  on  is  pleasing  to 
us,  and  to  others  who  inspect  them;  but,  rather,  what  ad- 
vantage the  greatest  number  of  persons  operated  on  derive 
from  the  operation.  With  sentimental  talk  about 
"mutilation"  of  the  iris  I  cannot  pretend  to  sym- 
pathise. If  the  advocates  of  the  method  under  discus- 
sion should  find  a  means  of  ensuring  the  eye  against 
prolapse  of  the  iris,  the  operation  will  be  placed  upon 
a  different  footing ;  but,  until  then,  the  procedure 
cannot,  I  think,  be  recommended. 

Discission  means  the  tearing  of  the  anterior  cajpsule 
of  the  lens  with  a  needle,  so  as  to  give  the  aqueous 
humour  access  to  the  lenticular  fibres,  which  causes  them 
to  swell,  and  gradually  to  become  soft,  and  then  to  be 
absorbed.  The  larger  the  capsular  opening,  the  more 
freely  is  the  aqueous  brought  in  contact  "with  the  lens, 
and  the  more  rapid  is  its  swelling.  The  rapidity  of  the 
swelling  and  absorption  depend,  also,  on  the  consistence 
of  the  lens.  The  softer  it  is,  the  more  rapid  is  the 
process,  which  may  require  from  a  few  weeks  to  many 
months.  It  is  wise  to  make  the  first  discission  of 
moderate  dimensions,  in  order  to  test  the  irritability 
of  the  eye,  especially  in  adults. 

The  instruments  required  are,  a  spring  speculum,  a 
fixation  forceps,  and  a  Bowman's  stop  needle  (Fig.  112). 
The  shoulder  on  the  latter  instrument  prevents  its 
advance  too  far  into  the  eye.  The  pupil  is  to  be  dilated 
with  atropine. 

The  eye  having  been  cocainised,  the  speculum  api^lied, 
and  the  eye  fixed  at  the  inner  margin  of  the  cornea, 
the  needle  is  passed  perpendicularly  through  the  cornea 
in  its  lower  and  outer  quadrant,  at  a  point  correspond- 
ing to  the  margin  of  the  dilated  pupil.  It  is  then 
advanced  upwards  to  the  upper  margin  of  the  pupiF^°" -^^^^ 
(Fig.  113)  where  it  is  passed  into  the  capsule,  but  not  deeply 
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into  the  lens,  and  a  vertical  incision  is  effected  by  with- 
drawing the  instrument  slightly.  If  an  extensive  opening 
in  the  capsule  be  wished  for,  a  horizontal  incision  can  be 
added  to  the  vertical,  by  a  corresponding  motion  of  the 
needle.  During  these  manoeuvres,  the  cornea,  at  the  point  of 
puncture,  must  form  the  fulcrum  for  the  motions  of  the  instru- 


ment. The  instrument  is 
then  withdrawn,  and  some 
aqueous  humour  escapes 
through  the  opening.  Atro- 
pine is  instilled,  and  the 
bandage  applied.  The 
patient  is  kept  in  bed  in 
a  darkened  room  for  a 
day,  and  then  the  bandage 
may  be  dispensed  mth, 


Fig-  113.  ^nd  dark  spectacles  worn. 

The  iris  is  to  be  kejDt  well  under  the  influence  of  atropine,  until 
the  absorjation  of  the  lens  is  completed.  Repetition  of  the 
operation  is  called  for,  if  the  opening  be  so  small  as  to  admit 
of  but  a  very  slow  absorijtion  of  the  lens,  or  if,  as  sometimes 
happens,  the  opening  should  become  closed  up. 

This  method  is  applicable  to  all  complete  cataracts  up  to 
the  twenty-fifth  year  of  age;  to  those  lamellar  cataracts  in 
which  the  oioacity  approaches  so  close  to  the  periphery  of  the 
lens,  that  nothing  can  be  gained  by  an  iridectomy ;  and  to 
secondary  cataracts,  which  are  not  too  tough.  After  the  above 
age,  the  increasing  hardness  of  the  nucleus,  and  the  increasing 
irritability  of  the  iris  render  the  method  imsuitable. 

Discission  is  a  safe  procedui'e,  when  used  mth  the  above 
indications  and  precautions.  The  danger  chiefly  to  be  feared 
is  iritis,  from  pressure  on  the  iris  of  the  swelling  lens  masses. 
When  this  occurs,  or  is  threatened,  removal  of  the  cataract  by 
a  linear  incision  in  the  cornea  should  be  at  once  performed. 
A  safeguard  against  iritis  may  be  had  in  a  preliminary  iridec- 
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tomy  (von  Graefe),  and  it  is  perhaps  well  to  do  this  in  all  cases 
over  fifteen  years  of  age,  the  discission  following  some  weeks 
afterwards. 

Another  danger  consists  in  glaucomatous  increase  of  tension 
(secondary  glaucoma),  which  may  come  on  without  any  subjec- 
tive symptoms,  while  the  absorption  of  the  lens  runs  its  proper 
course.  It  may  happen  in  this  way  that,  -v^hen  absorjDtion  of 
the  cataract  is  completed,  the  eye  will  be  found  blind  from 
glaucoma.  Frequent  testings  of  the  tension  of  the  eye  during 
the  cure  are,  therefore,  a  most  important  precaution.  Should 
the  tension  rise,  removal  of  the  lens  through  a  linear  incision 
in  the  cornea  is  at  once  indicated ;  or,  the  suction  operation 
may  be  employed. 

Suction  Operation  for  Cataract. — This  method  can  only 
be  used  for  semi-fluid  or  soft  cataracts. 

The  pupil  having  been  well  dilated  vnth  atropine,  and  the 
eye  cocainised,  a  free  opening  is  made  in  the  cajjsule  of  the 
lens  with  a  discission  needle.  A  linear  incision  is  then  made 
in  the  cornea  about  half-way  between  its  centre  and  its  margin, 
and  the  point  of  a  Bowman's  or  a  Teale's  syringe  introduced 
through  it,  and  through  the  opening  in  the  capsule,  into  the 
substance  of  the  lens.  Gentle  suction  is  then  applied,  and 
the  lens  substance  drawi  into  the  syringe.  The  syringe  should 
not  be  passed  behind  the  iris.  If  it  be  thought  that  the 
cataract  is  not  sufficiently  soft,  it  is  desirable  to  allow  a  suffi- 
cient time  (a  fortnight  or  so)  to  elapse  between  the  discission 
and  the  suction,  in  order  that  the  lens  substance  may  undergo 
disintegration  by  the  action  of  the  aqueous  humour. 

Secondary  Cataract  and  its  Operation — Capsulotomy. 
— The  term  "secondary  cataract,"  as  here  used  (compare  p.  278), 
usually  means  a  closure  of  the  opening  in  the  anterior  capsule 
left  after  the  removal  of  a  cataractous  lens,  with  sometimes  a 
thickening  of  the  capsule,  by  which  an  impediment  is  offered 
to  the  rays  of  light  in  passing  through  the  pupil.  The  thicken- 
ing may  have  pre-existed  in  the  capsule,  or  it  may  be  due  to 
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subsequent  proliferation  of  the  epithelial  cells  on  the  inner 
surface  of  the  capsule.  The  term  is  also  used  with  reference 
to  those  cases,  in  which  no  central  opening  has  been  made  in 
the  capsule  (peripheral  capsulotomy),  and  where  the  latter 
causes  imperfect  vision.  It  is  also  used  in  those  cases  where, 
after  cataract  extraction,  an  exudation  in  the  pupil,  consequent 
upon  iritis,  has  occurred.  And,  finally,  it  is  applied  to  the 
cases  which  Fig.  Ill  represents,  in  which,  after  suppuration 


Miiiliil"'- 

FiG.  114. 


of  the  wound  with  irido-cyclitis,  the  iris  is  dragged  upwards, 
and  the  pupil  consequently  obliterated. 

The  most  simple  form  of  secondary  cataract  occurs  as  a  very 
fine  cobweblike  membrane  extending  over  the  whole  area  of 
the  pupil,  which  can  often  only  be  discovered  by  careful  ex- 
amination with  oblique  illumination.  It  may  not  appear  until 
some  months  after  the  extraction,  and  then  causes  the  patient 
to  complain  of  diminished  acuteness  of  vision.  It  is  a  simple 
matter  to  make  a  rent  in  this  delicate  membrane  Avith  a  dis- 
cission needle. 

Where  there  are  thick  opacities  in  the  capsule,  or  inflamma- 
tory exudation  into  the  pupil,  with,  probably,  adhesions  of  the 
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iris  to  the  pupillary  membrane,  extraction  of  the  latter  has 
been  proposed  and  practised,  but  is  associated  with  so 
much  danger,  from  the  unavoidable  dragging  on  the  ciliary 
body  and  iris,  that  the  proceeding  is  not  often  em- 
ployed. 

Sir  W.  Boivimn's  Method  with  two  needles  is  here  much 
preferable.  He  passes  the  point  of  a  discission  needle  through 
the  inner  quadrant  of  the  cornea,  and  into  the  centre  of  the 
opacity  (Fig.  114),  and  then,  with  the  other  hand,  a  second 
needle  is  passed  through  the  outer  quadrant  of  the  cornea,  and 
into  the  membrane,  close  beside  the  first  needle.  The  points 
of  the  needles  are  now  separated  from  each  other  by  approxi- 
mation of  their  handles,  and  in  this  way  a  hole  is  made  in  the 
membrane.  A  very  small  opening  in  the  capsule,  if  quite 
clear,  is  sufficient  to  establish  good  vision. 

Dr.  Noijes's  Metlwcl.^ — A  Graefe's  cataract  knife  is  entered  in 
the  horizontal  diameter  of  the  cornea  at  its  temporal  margin, 
and  a  coimterpuncture  made  in  the  same  diameter  at  the  inner 
corneal  margin.  The  point  of  the  knife  is  now  withdrawn 
into  the  anterior  chamber  and  made  to  puncture  the  secondary 
cataract,  and  is  then  removed  from  the  eye.  Two  blunt- 
pointed  hooks  are  then  entered  into  the  anterior  chamber,  one 
thi'ough  each  corneal  puncture,  and  the  point  of  each  passed 
through  the  opening  in  the  membrane  made  with  the  knife. 
By  traction  on  the  hooks  this  opening  is  enlarged,  without  any 
dragging  on  the  iris  or  ciliary  body. 

Iridotomy. — For  the  cases  as  in  Fig.  Ill,  where  the  iris 
forms  a  complete  and  tightly-stretched  curtain  across  the  pupil, 
iridectomy  is  the  operation  which  readily  suggests  itself.  In 
very  few  cases,  however,  does  it  give  a  satisfactory  result,  owing 
to  the  inflammatory  products  which  lie  behind  the  iris,  and 
Avhich  close  up  any  artificial  pupil  by  their  proliferation,  which 
is  set  going  by  the  dragging  of  the  iris  with  the  forceps.  Re- 
peated iridectomies  may  finally  produce  a  clear  pupil,  but 

^  Diseases  of  the  Eye.    London,  1882,  p.  251. 
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iridotomy,  in  which  there  is  no  dragging  of  the  iris,  is  a  better 
operation  in  these  cases. 

There  are  several  modes  of  performing  iridotomy,  that  of 
de  Wecker  being  the  best.  A  vertical  incision  having  been  made 
in  the  cornea  about  3  mm.  long,  and  the  same  distance  removed 
from  its  inner  margin,  the  closed  blades — one  of  which  has  a 
sharp  point — of  de  Wecker's  forceps-scissors  are  passed  into 
the  anterior  chamber.  The  blades  are  then  opened,  and  the 
sharp  jDoint  of  one  of  them  is  forced  through  the  stretched  iris, 
and  some  3  or  4  mm.  behind  it.  By  now  closing  the  blades, 
the  tightened  iris  fibres  are  cut  across,  and,  on  their  retraction, 
a  central  clear  pupil  is  formed  in  the  iris  and  retro-iridic  tissue. 

Dislocation  of  the  Crystalline  Lens.— This  may  be 
congenital,  and  due  to  arrested  development  of  the  zonula  of 
Zinn ;  or,  it  may  be  the  result  of  disease,  such,  for  example,  as 
anterior  sclero-choroiditis ;  or,  it  may  be  caused  by  a  blow,  or 
other  trauma. 

The  dislocation  may  be  partial,  or  complete.  In  the  former 
case  it  is  often  so  slight  as  to  be  discoverable  only  when  the 
pupil  is  widely  dilated,  the  margin  of  the  lens  becoming  then 
visible  as  a  black  line,  in  some  one  direction,  by  aid  of  the 
ophthalmoscope.  Or,  the  disjalacement  may  be  so  great  as  to 
bring  the  margin  of  the  lens  across  the  centre  of  the  undilated 
pupil,  in  which  case  one  part  of  the  eye  will  be  highly  hyper- 
metropic, Avhile  in  another  part  it  will  be  myopic.  Complete 
dislocation  may  take  place  into  the  anterior  chaml^er,  into  the 
vitreous  humour,  and  even  under  the  conjunctiva,  if  the 
sclerotic  has  been  ruptured. 

The  symptoms  in  partial  dislocation  are  those  of  loss  of 
power  of  accommodation,  and  monocular  double  vision.  Irido- 
donesis  (trembling  of  the  iris  when  the  eye  moves)  is  present 
as  a  rule,  in  consequence  of  the  loss  of  support  provided  by  the 
lens.  In  complete  dislocation  the  symptoms  are  those  of 
aphakia,  i.e.  extreme  hypermetropia,  and  want  of  power  of 
accommodation. 
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Treatment. — In  partial  dislocation  it  is  rarely  that  any  treat- 
ment can  be  of  service.  The  prescribing  of  sijectacles  suited, 
so  far  as  is  ijracticable,  to  the  faulty  refraction  is  indicated. 
In  complete  dislocation  of  the  lens  into  the  anterior  chamber 
its  extraction  is  usually  required,  especially  if  it  cause  symp- 
toms of  irritation.  Dislocation  into  the  vitreous  humour  is 
generally  imattended  by  irritation ;  but,  when  the  latter  does 
arise,  removal  of  the  lens  by  aid  of  a  spoon  through  a  peri- 
pheral incision  has  to  be  attempted. 

Aphakia,  or  Absence  of  the  Crystalline  Lens. — The 
condition  of  the  emmetrojDic  eye  after  the  removal  of  a  cata- 
ract is  one  of  high  hypermetropia,  and  the  power  of  accommo- 
dation is  wanting.  Consequently,  in  order  that  the  eye  may 
have  the  best  possible  sight  for  distant  objects,  a  high  convex 
glass  has  to  be  experimentally  found  to  suit  it,  and  stronger 
lenses  must  be  prescribed  for  shorter  distances. 

The  degree  of  vision  obtained  varies  considerably  in  differ- 
ent cases ;  frequently  V  =  ■§■  is  obtained,  but  V  =  -^-^  may  be 
regarded  as  a  satisfactory  result,  and  even  lower  degrees, 
which  enable  the  patients  to  find  their  way  about  with  com- 
fort, are  classed  as  successful  operations.  The  vision  often 
improves  for  some  months  after  the  operation.  Patients  who 
at  first  had  only  -^^  or  so,  advancing  ujd  to  f  or  |-.  For  reading, 
writing,  etc.,  at  about  25  cm.,  a  still  higher  convex  glass  must 
be  provided.  If  the  correcting  lens  for  distant  vision  be  + 1 0  D, 
its  power,  for  vision  at  25  cm.,  must  be  increased  by  the 
lens  which  would  represent  the  amplitude  of  accommodation 
from  infinite  distance  up  to  25  cm.  This  lens  is  4  D  (because 
¥-6°  =  4))  therefore  -f  14  D  is  the  lens  required.  With  these 
two  lenses  most  patients  are  satisfied.  For  distinct  vision  at 
middle  distances,  they  learn  to  vary  the  power  of  the  lenses  by 
moving  them  a  little  closer  to,  or  farther  from,  the  eye ;  but, 
if  necessary,  a  lens  can  be  prescribed  for  distinct  vision  at  any 
desired  distance. 

In  the  case  of  hospital  patients,  one  is  often  obliged  to  select 
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the  4-  glasses  in  a  fortnight,  or  three  weeks  after  the  operation, 
but  the  result  is  more  satisfactory  when  the  selection  can  be 
postponed  for  six  weeks  or  two  months.  Permanent  wearing 
of  the + glasses  should  not  be  permitted,  until  all  redness  of 
the  eye  has  passed  off,  and  this  varies  in  different  cases.  Until 
then,  also,  dark  protection  spectacles  should  be  worn. 

In  a  large  number  of  cases,  after  cataract  operations,  the 
best  vision  is  not  obtained  until  existing  astigmatism  is  cor- 
rected. High  degrees  of  astigmatism  are  often  present  after 
cataract  operations,  in  eyes  which  previously  were  free  from 
it.  This  may  be  due  to  astigmatism  of  the  cornea  having  been 
formerly  compensated  by  an  opposite  form  of  astigmatism  of 
the  lens  ;  or,  it  may  be  the  result  of  cicatricial  contraction  of 
the  corneal  wound.  The  astigmatism  is  usually  greater  for 
some  weeks  after  the  operation  than  later  on,  and,  therefore, 
it  is  well  not  to  prescribe  cylindrical  glasses  for  at  least  two 
months  subsequent  to  the  operation. 

(For  account  of  Erythropsia  after  cataract  extraction  see 
chap.  XX.) 


CHAPTER  XVII. 


DISEASES  OP  THE  VITREOUS  HTJMOUH. 

Purulent  Inflammation  of  the  Vitreous  Humour  (to 

which,  unfortunately,  the  name  pseudo-glioma  is  sometimes 
*  applied)  occurs  only  as  the  result  of  perforating  injuries,  or  of 
the  lodgment  of  a  foreign  body,  or  as  an  extension  of  a  purulent 
process  from  the  choroid  (p.  219). 

Ophtlialmoscopically,  a  purulent  deposit  in  the  vitreous 
humour  gives  a  yellowish  reflection.  It  is  to  be  distinguished 
from  a  somewhat  similar  appearance  in  glioma  of  the  retina  by 
the  history,  by  its  early  complication  "with  more  or  less  severe 
iritis,  by  the  very  frequent  retraction  of  the  periphery  of  the 
iris  with  bulging  forwards  of  its  pupillary  part,  and  by  the 
diminished  tension  of  the  eye,  while  the  lobulated  appearance 
is  not  so  usual  in  it  as  in  glioma.  Again,  in  glioma  the 
vitreous  humour  remains  clear,  while  in  this  condition  it  is 
hazy. 

The  condition,  if  at  first  confined  to  the  vitreous  humour, 
soon  extends  to  the  surrounding  tissues,  and  usually  leads  to 
panophthalmitis,  and  complete  destruction  of  the  eye. 

Inflammatory  Affections  of  the  Vitreous  Humour, 
other  than  the  purulent  form,  are,  for  the  most  part,  the 
consequence  of  diseases  of  the  choroid,  ciliary  body,  or  retina, 
and  display  themselves  as  opacities  of  various  kinds.  These 
are  either  cells  derived  from  the  primarily  diseased  tissue,  or 
they  are  secondary  changes  (connective  tissue  develojiment), 
the  result  of  this  cellular  invasion. 

The  chief  Varieties  of  Vitreous  Humour  Opacities  are : — 
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1.  The  Dust-like  Opacity  so  characteristic  of  syphilitic  disease 
of  the  retina  and  choroid.  It  may  occupy  the  entire  vitreous 
humour,  but  is  frequently  confined  to  the  region  of  the  ciliary 
body,  or  to  that  of  the  posterior  layers  of  the  vitreous  humour. 

2.  Flakes  and  Threads.  These  occur  mth  chronic  affections 
of  the  choroid  or  ciliary  body,  and  may  be  the  result  also  of 
heemorrhages  into  the  vitreous  humour.  They  invade  every 
portion  of  the  humour.  3.  Membraneous  Opacities,  which  are 
rare,  and  are  probably  the  result,  either  of  extensive  haemorr- 
hagic  extravasations,  or  of  choroidal  exudations. 

Haemorrhages  into  the  vitreous  humour  are  not  uncommon, 
and  are  the  result  of  certain  diseases  of  the  retina  and  choroid, 
which  are  accompanied  by  haemorrhages  in  those  membranes. 
Most  of  the  alterations  occurring  in  the  vitreous  humour  are 
attended  with,  or  give  rise  to,  fluidity  of  it. 

The  Diagnosis  of  opacities  in  the  vitreous  humour  is  made 
mth  the  ophthalmoscopic  mirror  and  a  not  very  bright  light, 
or  with  the  plane  mirror.  If  a  very  bright  light  and  a  concave 
mirror  be  employed,  the  finer  opacities  will  not  be  readily  seen. 
The  jjupil  being  illuminated,  the  patient  is  directed  to  look 
rapidly  in  different  directions,  when  the  opacities  mil  be  seen 
to  float  across  the  area  of  the  jdujmI,  as  they  are  throAvn  from 
one  side  of  the  eye  to  the  other. 

The  ophthalmoscope  does  not  always  detect  changes  in  the 
choroid  or  retina,  where  there  are  opacities  in  the  vitreous  ;  and, 
in  many  such  cases  we  are  led  to  the  belief,  that  the  diseased 
chan2;es  in  the  choroid  or  retina  are  too  fine  to  be  seen  with  the 
ophthalmoscope,  or  that  they  are  situated  in  the  region  of  the 
ciliary  body  which  is  out  of  view. 

Vision  is  affected  by  opacities  in  the  vitreous  humoiu'  in 
proportion  to  their  density,  and  to  the  extent  to  which  the 
vitreous  humour  is  occupied  by  them.  The  patients  often 
observe  them  as  floating  positive  scotomata  in  their  field  of 
vision.  These  "entojjtic  appearances"  are  caused  by  the 
shadows  of  the  opacities  thrown  on  the  retina. 
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The  Prognosis  depends  on  the  cause  of  the  opacities.  Small 
hemorrhagic  extravasations  in  young  people  are  readily 
absorbed.  The  dustlike  opacity  of  specific  retinitis  is  also 
favourable  for  absorption,  while  extensive  hemorrhages  in 
older  people,  and  the  "  flake  and  thread  "  opacities,  frequently 
remain  as  permanent  obstructions.  Moreover,  by  shrinking, 
many  of  the  more  organised  opacities  give  rise  to  detachment 
of  the  retina  from  the  choroid,  and  consequent  blindness. 

Treatment  consists,  above  all,  in  that  for  the  exciting  cause. 
Besides  this,  Heurteloup's  artificial  leech,  or  dry  cupping  on 
the  temple,  are  most  useful ;  and,  in  many  cases,  soon  after 
their  application,  a  marked  clearing  up  of  the  vitreous  is 
apparent.  Pilocarpine  hypodermically  is  worthy  of  trial.  In 
one  case  von  Graef  e  operated  on  membraneous  opacities  by  tear- 
ing them  with  a  needle,  and  with  a  successful  result. 

Mouches  Volantes,  or  Muscae  Volitantes,  is  the  term 
applied  to  the  motes  which  people  frequently  see  floating 
before  their  eyes,  but  which  do  not  interfere  vnth  the  acute- 
ness  of  vision,  nor  can  the  ophthalmoscope  detect  opacities  in 
the  vitreous  humoiu:,  or  other  intraocular  disease.  They  are 
most  ajDparent  when  a  bright  surface  is  looked  at,  such  as  a 
white  wall  or  the  field  of  a  microscope.  Mouches  volantes 
have  no  clinical  imi^ortance.  Those  annoyed  with  them  should 
be  stronglj?-  recommended  not  to  look  for  them,  as  in  that  case 
others  are  very  apt  to  become  visible.  They  depend  probably 
upon  minute  remains  of  the  embryonic  tissue  in  the  vitreous 
humour. 

Fluidity  of  the  Vitreous  Humour  (Synchysis)  is  not 
rare.  It  can  only  be  diagnosed,  with  certainty,  when  the 
humour  contains  floating  opacities.  Low  tension  of  the  eye- 
ball does  not  always  indicate  fluidity  of  the  vitreous,  although 
soft  eyeballs  nearly  always  contain  fluid  vitreous  humour. 
Trembling  of  the  iris  is  also  no  sign  of  fluid  vitreous,  but 
merely  indicates  that  the  iris  is  not  supported  in  the  normal 
way  by  the  crystalline  lens.  Defective  zonula  of  Zinn,  however, 
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is  often  caiised  by,  or  is  a  coucomitant  of,  fluid  vitreous,  and, 
causing  displacement  of  the  lens,  would  allow  of  trembling  of  the 
iris.  The  Causes  of  synchysis  are,  choroiditis  and  staphyloma  of 
the  choroid  and  sclerotic,  and  it  also  occurs  as  a  senile  change. 

Sjnachysis  Scintillans  is  a  fluid  condition  of  the  vitreous 
humour,  Avith  cholesterine  and  tyrosine  crystals  held  in 
suspension  in  it.  The  ophthalmoscopic  appearances  are  very 
lieautiful,  resembling  a  shower  of  golden  rain.  A  satisfactory 
explanation  for  the  occurrence  of  these  crystals  in  this  position 
has  not  yet  been  given.  They  usually  occur  in  old  people, 
and  seldom  cause  any  marked  deterioration  of  vision. 

Fluidity  of  the  vitreous  humour  is  not,  j;er  se,  a  condition 
of  serious  import,  unless  the  eye  come  to  be  the  subject  of  an 
operation  involving  an  incision  in  the  corneo-sclerotic  coat,  when 
it  renders  prolapse  of  the  vitreous  more  liable  to  take  place. 

Foreign  Bodies  in  the  Vitreous  Humour.— One  of  the 
most  common  accidents  to  the  eye  is  jjerf oration  of  the  sclerotic 
by  small  foreign  bodies  (shot,  morsels  of  iron,  stone,  or  glass), 
which  then  lodge  in  the  vitreous  humour.  In  cases  where  the 
ophthalmoscope  fails  us,  omng  to  extravasation  of  blood,  etc., 
it  is  sometimes  not  easy  to  say,  whether  the  foreign  body  be 
in  the  eye,  or  whether  it  may  merely  have  jmnctui'ed  the 
sclerotic  and  fallen  to  the  ground.  If  it  be  a  small  foreign 
body,  which  has  flown  against  the  eye  with  force,  the  proba- 
bilities are  that  it  is  lodged  in  the  eye.  If  the  case  be  brought 
immediate^,  or  soon  after,  the  accident,  and  there  be  no  intra- 
ocular haemorrhage  to  obscure  our  view,  the  foreign  body  may 
frequently  be  detected  with  the  ophthalmoscope  in  the  idtreous 
humour  as  a  dark  or  glittering  body,  according  to  its  natm-e. 
Or,  if  it  cannot  be  seen,  an  ojoaque  streak  through  the  vitreous 
humour,  one  end  of  which  corresponds  mth  the  sclerotic 
wound,  may  indicate  the  track  taken  by  a  foreign  body.  If 
the  foreign  body  has  jjerforated  the  cornea,  and  reached  the 
vitreous  humour  through  the  circumlental  space,  a  counter- 
opening  will  be  found  in  the  iris.    Focal  illumination  with 
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dilated  pupil  Avill  often  heliJ  us  to  discover  a  foreign  body 
situated  in  the  anterior  portion  of  the  vitreous  humour. 

Small  foreign  bodies  in  the  vitreous  hiimour  sometimes  be- 
come encapsuled,  after  a  time,  in  a  layer  of  connective  tissue, 
and  remain  dormant  in  the  eye  without  giving  rise  to  further 
mischief.  This  event  is  rare,  and  should  not  be  calculated  on 
in  our  treatment  of  such  cases.  As  a  rule,  foreign  bodies  in 
the  vitreous  himioiu'  soon  jaroduce  violent  inflammatory  re- 
action, and  form  one  of  the  surest  sources  of  sympathetic 
ophthalmitis.  It  is,  consequently,  of  the  utmost  importance  to 
remove  them  from  the  eye,  if  possible ;  or,  carefully  to  watch 
the  eye,  and  at  any  sign  of  serious  inflammatory  reaction  to 
remove  the  eyeball. 

Removal  of  the  Foreign  Body  should  always  be  attempted, 
when,  being  neither  steel  nor  iron,  it  is  visible  within  the  eye, 
so  that  its  position  can  be  determined  with  the  ophthalmoscope, 
or  by  focal  illumination.  The  introduction  of  the  magnet  for  the 
removal  of  fragments  of  the  two  metals  named  has  made  it 
unnecessary  that  they  should  in  every  case  be  visible.  Atoms 
of  glass,  copper,  stone,  etc.,  can  only  be  removed  through  an 
incision  in  the  sclerotic,  which  is  either  an  enlargement  of  the 
opening  made  by  the  foreign  body,  or  is  a  special  one  at  a  point 
more  nearly  corresponding  to  the  actual  position  of  the  latter 
in  the  eye.  This  incision  should  lie  between  two  recti  muscles. 
Prolapse  of  the  vitreous  is  then  produced  by  pressure  on  the 
eyeball,  and  the  foreign  body  is  evacuated.  Or,  a  forceps  is 
passed  in  through  the  opening,  and  while  the  foreign  body  is 
kept  in  view  with  the  ophthalmoscope  it  is  seized  and  drawn 
out.  The  first  of  these  methods  should  only  be  tried  when 
the  foreign  body  is  situated  in  the  periphery  of  the  vitreous, 
and  towards  the  equator  of  the  eye,  where  the  opening  for  its 
exit  can  be  made  in  its  immediate  neighbourhood  ;  but  the 
Ijroceeding  is  often  attended  with  disappointment,  much 
vitreous  being  lost  while  the  foreign  body  remains  in  the  eye. 
The  second  plan  is  also  unsatisfactory;  as,  loss  of  vitreous 
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occurring,  the  cornea  becomes  flaccid,  and  the  view  of  the 
foreign  body  soon  obscured.  A  forehead  mirror,  such  as  that 
proposed  by  J.  E.  Adams, would  be  the  most  convenient 
instrument  in  these  cases.  These  procedures  are  so  seldom 
attended  with  success,  that  it  is  well  to  obtain  the  patient's 
consent  for  immediate  enucleation,  should  the  foreign  body 
not  be  extracted. 

The  magnet,  thanks  to  M'Keown,  of  Belfast,^  has  of  late 
years  come  into  use  for  the  removal  of  fragments  of  steel  and 
iron  from  the  interior  of  the  eye,  and  especially  from  the 
vitreous  humour.     Electro-magnets  are  those  now  employed 


Fig.  115. 


for  this  purpose,  the  instruments  of  Hirschberg,^  and  of  Simeon 
Snell,*  being  the  most  suitable.  Fig.  115  represents  Mr.  Snell's 
instrument  in  two-thirds  its  actual  size.  It  is  a  core  of  soft  iron, 
around  which  is  placed  a  coil  of  insulated  copper  wire,  the  whole 
enclosed  in  an  ebonite  case.  To  one  end  of  the  instrument  are 
attached  the  screws  to  receive  the  battery  connections.  At  the 
other  extremity  the  core  projects  just  beyond  the  ebonite  jacket, 
and  is  tapped,  and  into  it  screws  the  needle.  Needles  of  various 
kinds  or  shapes  can  be  adjusted  to  the  magnet  according  to  the 
case  to  be  dealt  with.  The  battery  used  is  a  quart  bichromate 
element.  A  needle  being  passed  through  the  sclerotic  opening 
is  advanced  towards  the  foreign  body,  when  the  latter  adheres 

1  Trans.  Ojjhthal.  Soc.  of  the  United  Kingdom,  vol.  iii.  p.  296. 

2  Brit.  Med.  Journal,  1874,  vol.  i.  p.  800,  and  elsewhere. 

3  Cenlralhlalt  fur prak.  A%igenheilkiiiule,  1879,  p.  380. 
•*  The  Eleetromagnet,  etc.    London,  1883. 
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to  it  and  is  dra\vn  towards  the  wound.  Much  care  is  required 
in  drawing  it  through  the  oi^ening,  lest  it  be  rubbed  off  the 
needle  in  its  passage.  A  forceps  is  generally  used  at  this  part 
of  the  proceeding,  either  to  dilate  the  wound,  or  to  seize  the 
foreign  body  and  extract  it. 

The  magnet  may  also  be  used  for  determining  the  presence 
of  a  fragment  of  steel  or  iron  in  the  vitreous,  if,  on  bringing  it 
close  to  the  eye,  motions  are  imparted  to  the  fragment.  T. 
R  Pooley^  made  some  very  elegant  experiments  to  ascertain  the 
presence  of  a  piece  of  steel  in  the  eye,  upon  the  jarinciple  that  if 
a  fixed  magnet  attracts  a  movable  piece  of  steel,  a  fixed  piece  of 
steel  will  attract  a  movable  magnet.  He  magnetised  a  sewing 
needle,  and  suspended  it  by  a  fibre  of  silk  attached  to  its  centre, 
and  on  bringing  it  near  an  eye  which  contained  an  atom  of 
steel  the  needle  dipped  towards  the  foreign  body.  Or,  if  he 
magnetised  the  foreign  body  by  passing  a  galvanic  current 
through  the  eye,  the  motion  of  the  suspended  magnet  was 
even  more  decided. 

Cysticercus  in  the  Vitreous  Humour  is  not  of  rare 
occurrence  in  some  parts  of  Germany,  but  there  have  been  only 
one  or  two  such  cases  observed  in  the  British  Isles. 

The  original  seat  of  the  entozoon  is  usually  beneath  the 
retina  (see  chap,  xviii.),  through  which  it  breaks  to  reach  the 
vitreous  humour,  but  it  also  sometimes  makes  its  first  appear- 
ance in  the  vitreous.  It  is  recognised  by  its  peculiar,  some- 
what dumb-beU  shape,  its  iridescence,  and  its  peristaltic  motions. 
The  vitreous  humour  often  becomes  full  of  peculiar  membrane- 
ous opacities. 

Treatment. — Eemoval  by  operation.  The  prospects  for  the 
eye  are  very  much  worse  than  in  the  case  of  a  subretinal 
cysticercus. 

Persistent  Hyaloid  Artery— In  intra-uterine  life,  the 
hyaloid  artery  is  a  prolongation  of  the  central  artery  of  the 
retina,  and  runs  from  the  papilla  to  the  posterior  surface  of 
1  Archives  of  Ophihahmlogij,  1880,  p.  219. 
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the  crystalline  lens.  It  comi^letely  disapi^ears  prior  to  birth, 
except  in  those  rare  cases  where  it  remains  as  an  opaque 
string,  which  may  stretch  the  whole  way  from  papilla  to  lens, 
or  extend  only  part  of  the  way.  It  is  then  thrown  into  wave- 
like motions  by  the  motions  of  the  eyeball,  and  is  easilj- 
recognised  mth  the  ophthalmoscojje.  It  does  not  usuallj^ 
cause  any  disturbance  of  vision. 

Detachment  of  the  Vitreous  Humour  from  the  Retina, 
although  jJrobably  a  common  diseased  condition,  cannot  as  yet 
be  recognised  with  certainty  during  life,  and  rarely  becomes 
the  immediate  cause  of  blindness.  Its  danger  lies  in  its 
liability  to  bring  about  detachment  of  the  retina  (p.  3.31). 

Detachment  of  the  vitreous  may  be  either  idiopathic,  or 
due  to  trauma.  In  the  idiopathic  cases,  chronic  choroiditis  is 
the  primary  disease,  which  gives  rise  to  a  change  in  the  fine 
connective  tissue  elements  of  the  vitreous,  mth  consequent 
shrinking  of  this  body.  Yet,  with  the  ophthalmoscope,  the 
choroid  may  seem  normal;  and,  moreover,  although  floating 
opacities  may  be  present  in  the  vitreous  chamber,  yet  it  is 
possible  for  a  perfectly  clear  vitreous  to  be  detached.^ 

The  condition  occurs  in  connection  mth  high  degrees  of 
myopia,  where  choroiditis  is  also  common ;  and  is  probably  the 
most  important  factor  in  the  production  of  the  detachment  of 
the  .retina,  so  frequent  in  these  eyes.  Anterior  staphyloma, 
haemorrhages  into  the  vitreous  humour,  and  neoplastic  growths 
between  the  vitreous  and  retina,  also  give  rise  to  detachment 
of  the  vitreous. 

With  regard  to  traumatic  cases,  all  perforating  injm-ies, 
with  loss  of  vitreous,  including  cataract  operations,  and  some- 
times, when  in  the  sclerotic,  Avithout  loss  of  vitreous,  are  liable 
to  be  followed  by  detachment  of  the  vitreous. 

I  have  2  recorded  a  case  in  which  detachment  of  the  \dtreous 
Avas  the  phief  lesion  in  the  eye,  and  was  the  cause  of  Ijlindness. 

1  Nordeusou,  Die  NetdiMdablosung.  Wiesbaden,  1887. 
-  Trans.  Ophthal.  Soc,  1882,  p.  41. 
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the  vision  being  reduced  to  percejition  of  light.  The  detach- 
ment had  probably  been  brought  about  by  hEemorrhage  from 
the  ciliary  body  into  the  anterior  part  of  the  vitreous.  It  lay 
(Fig.  116)  immediately 
behind  the  lens,  and  in 
contact  with  it,  and 
l^resented  the  ajjpear- 
ance  of  a  greyish  opa- 
city, much  like  a  de- 
tached retina,  but  for 
the  absence  of  retinal  vessels.  Suspicion  of  an  intraocular 
tumour  existing,  the  eye  was  removed.  The  vitreous  lay 
against  the  ciliary  body  and  lens,  while  the  vitreous  chamber 
was  filled  with  serous  fluid,  and  the  retina  was  in  its  normal 
jDOsition.  In  the  retina  towards  the  ora  serrata  there  were  a 
few  minute  haemorrhages. 


CHAPTER  XVIII. 


DISEASES  OP  THE  BETINA. 

Purulent  Retinitis  is  observed  as  the  result  of  septic  embolism 
of  the  retinal  arteries  in  septicaemia  after  surgical  operations, 
etc.,  and  very  frequently  in  cases  of  metria,  and  it  is,  in  the 
latter  condition,  a  fatal  sign. 

In  an  early  stage,  The  Ophthalmoscope  shows  a  number  of 
small  haemorrhages  in  the  retina,  with  general  cloudiness  of  the 
retinal  tissues,  while  the  actual  embolisms,  which  are  usuaUj^ 
multijjle,  may  not  be  visible. 

The  inflammation  makes  rapid  progress,  soon  destroying 
sight,  and  extending  to  the  choroid,  iris,  and  vitreous  humour, 
until  finally  panophthalmitis  is  reached.  The  retina  is  some- 
times alone  the  primary  seat  of  the  embolic  attack,  and  some- 
times the  choroid  is  also  involved.  The  embolisms  are  often 
little  more  than  masses  of  micrococci. 

The  retina  becomes  secondarily  implicated  in  many  piu'ulent 
processes,  which  commence  in  other  jjarts  of  the  eye. 

Haemorrhagic  Retinitis. — In  this  affection  the  retina  con- 
tains a  number  of  small  hemorrhages.  They  occur  chiefly 
between  the  fibres  of  the  inner  layer,  and  consequently  present 
a  flamelike  appearance  as  seen  \^dth  The  Ophtlialmoscope.  Any 
which  lie  in  the  outer  layers,  are  more  apt  to  be  round  or 
irregular  in  shape.  In  addition  to  the  haemorrhages,  there  is 
diffuse  opacity  of  the  retina,  and  sometimes  white  spots  of 
degeneration.  The  papilla  is  often  much  swollen,  and  the 
retinal  veins  distended  and  tortuous,  while  the  arteries  are 
small;  but  these  appearances,  as  well  as  the  number  of  the 
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liajmorrhages,  vary  much  in  different  cases.  When  there  are 
))ut  few  haemorrhages,  they  are  situated  in  the  neighbourhood 
of  the  papilla  and  macula  lutea.  The  ajJiaearances  occasionally 
resemble  those  of  albuminuric  retinitis,  but  in  the  latter,  as 
a  rule,  the  proportion  of  white  spots  to  heemorrhages  is  greater 
than  in  this  affection. 

Causes. — The  affection  is  found  most  commonly  in  connection 
with  cardiac  disease,  e.g.  valvular  insufficiency,  and  hypertrophy 
of  the  left  ventricle ;  or,  with  diseases  of  the  vascular  system, 
e.g.  atheroma,  and  aneurysms  of  the  large  vessels.  Where  it 
is  due  to  disease  of  the  coats  of  the  arteries,  the  ophthalmo- 
scope will  occasionally  reveal  an  arterial  branch  altered  to  the 
appearance  of  a  white  thread ;  but  usually,  the  degenerative 
change  does  not  interfere  with  the  transparency  of  the  vascular 
coats.  In  the  majority  of  cases  dependent  on  cardiac  or 
vascular  disease,  the  retinal  affection  is  monocular.  This,  and 
the  frequently  sudden  onset  of  the  retinitis,  leads  Leber  ^  to 
think,  that  some  second  factor  for  its  occurrence  exists,  prob- 
ably multiple  embolisms  of  the  small  branches  of  the  central 
artery.  Suppression  of  menstruation,  or  other  wonted  discharge 
— such  as  that  from  piles— has  been  observed  as  a  cause  of 
hsemorrhagic  retinitis. 

A  peculiar  form  of  hsemorrhagic  retinitis  is  sometimes 
associated  with  secondary  syphilis.  In  addition  to  the  usual 
opacity  of  the  retina  in  syphilitic  retinitis  {vide  infra),  a  portion 
of  the  retina  is  covered  with  numbers  of  small  round  htemorr- 
hages  lying'Sn  the  different  layers  of  the  retina,  while  a  con- 
nective tissue  development  is  occasionally  found  in  the  nerve- 
fibre  layer,  in  the  form  of  white  striae  along  the  course  of  the 
blood-vessels.    (See  also  ^.  328.) 

The  disturbance  of  vision  is  considerable,  especially  if  the 
neighbourhood  of  the  macula  lutea  be  much  involved. 

The  Prognosis  is  Imd  in  severe  cases  of  hajmorrhagic  retinitis. 
Relapses  are  common,  while  the  ultimate  tendency  is  towards 

>  Graefe  und  Scmnisch's  Ilandbuch,  Bd.  v.  \\  570. 
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atrophy  of  the  retina  and  jiajjilla.  In  very  mild  cases  recovery 
may  come  about. 

The  Treatment  must  be  chiefly  exj^ectative,  or  directed,  at 
most,  toAvards  procuring  rest  for  the  general  system,  or  for  the 
organ  primarily  at  fault.  Dry  cupping  on  the  temple,  hot  foot- 
baths, and  iodide  of  potassium  internally,  may  be  employed. 

Apoplexy  of  the  Retina. — This  differs  from  the  last 
described  disease,  in  that  the  htemorrhages  are  found  in  a 
retina  free  from  other  diseased  ajjpearances,  especially  no 
retinitis. 

With  the  Ophthalmoscope,  the  extravasations  of  blood  appear 
as  red  or  almost  black  spots  of  various  sizes  and  shapes.  Their 
number  and  position  in  the  fundus  are  also  variable.  They 
may  be  in  any  layer  of  the  retina,  and  may  sometimes  burst 
into  the  vitreous  humour,  and  sometimes  become  extravasated 
between  the  retina  and  choroid. 

Vision  is  interfered  with  according  to  the  position  and 
extent  of  the  haemorrhages.  Wherever  an  apoplexy  be  situ- 
ated, the  function  of  the  retina  at  that  place  is  suspended. 
If  it  be  at  the  macula  lutea,  central  vision  will  be  seriously 
impaired ;  while  the  scotoma  produced  by  an  apoplexy  at 
the  periphery  of  the  fundus  may  pass  unnoticed  by  the 
patient. 

Causes. — Eetinal  apoplexies  are  most  common  in  advanced 
life,  with  atheroma  of  the  blood-vessels,  and  are  then  valuable 
as  a  warning  of  possibly  impending  cerebral  mischief.  Other 
causes  are  : — Hypertrophy  of  the  left  ventricle.  Suppression 
or  irregularity  of  menstruation,  or  at  the  climacteric  period. 
The  sudden  reduction  of  tension  of  the  eyeball  after  iridectomy 
for  glaucoma.  The  gouty  diathesis  (Hutchinson).  Progressive 
pernicious  anaemia,  or  anaemia  from  loss  of  blood  (haematemesis, 
etc.),  or  from  exhausting  diseases.  In  connection  \nth.  this 
latter  cause  of  retinal  apoplexy,  Stephen  Mackenzie  has  pointed 
out^  that  when  the  corpuscular  richness  of  the  blood  falls 
1  Trmis.  Ophtlial.  Soc,  13tli  Dec.  1883. 
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below  50  per  cent,  whatever  the  cause  of  the  o.nseinia,  the 
tendency  to  retinal  hfemorrhage  is  j^resent. 

In  young  people  of  both  sexes,  from  the  fourteenth  to  the 
twentieth  year  of  age,  large  retinal  apoiilexies,  which  may 
extravasate  into  the  vitreous  humour,  are  sometimes  seen,  and 
it  is  difficult  to  assign  a  cause  for  them.  Some  of  the  subjects 
are  weak  or  anaemic,  while  many  of  them  are  in  perfect  health. 
Neither  Eales^  nor  Nieden"  have  found  these  ajDoplexies  in 
young  women,  but  this  does  not  conform  A^th  the  ex^jerience 
of  others. 

Prognosis. — The  apoplexies  are  absorbed  in  the  course  of 
weeks  or  months,  becoming  jialer  and  smaller,  often  leaving 
after  them  choroidal  changes,  or  greyish  spots  dependent  on 
degeneration  of  the  retina,  and  in  some  extreme  cases  atrojihy 
of  the  whole  retina  may  result. 

Occasionally,  absorption  of  the  haemorrhages  is  accomijanied 
by  complete  restoration  of  vision,  but  usually  the  scotomata 
remain.  Eecurrences  of  the  haemorrhages  are  very  common. 
Cxlaucoma  comes  on  as  consecutive  to  retinal  apoplexies  in 
some  instances,  and  is  then  known  as  hsemorrhagic  glaucoma, 
— an  incurable  form  of  the  disease  (p.  266). 

In  other  cases  the  haemorrhage,  having  invaded  the  vitreous 
humour,  gives  rise  to  dense  permanent  oijacity  in  it,  followed, 
perhaps,  by  detachment  of  the  retina. 

Treatment. — Active  measures  are  of  little  use.  Cold  com- 
l^resses  at  first,  with  a  pressure  bandage,  and  dry  cupping  to 
the  temple  may  be  employed.  The  general  state  of  the  patient 
must  be  attended  to,  and  no  violent  muscular  efforts  permitted. 

Retinitis  Albuminurica  occurs  as  a  complication  in  many 
cases  both  of  acute  and  chronic  nephritis,  and  in  the  albu- 
minuria of  pregnancy.  It  is  most  common  with  the  small 
granular  kidney,  but  may  attend  any  chronic  form  of  Bright's 
Disease. 

The  Defect  of  Vision  in  the  chronic  form,  although  often  an 

'  OphUud.  Review,  1882,  p.  41.  ^  Berichl  d.  OiMlud.  GeseUsch.,  1882. 
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eai'ly  or  even  the  first  symptom,  is  nevex'  associated  with  an 
early  stage  of  the  kidney  disease,  but  rather  with  a  late  stage  of 
it,  and  "wdth  dilated  left  ventricle.  Both  eyes  as  a  rule^  are 
affected,  although  often  not  equally  so ;  vision  is  much  lowered, 
and  even  percejjtion  of  light  may  be  wanting ;  but  the  blind- 
ness is  not  always  all  due  to  organic  changes  in  the  retina, 
being  often  largely  the  resu.lt  of  uraemia. 

OiMhalmoscopic  Appearances. — These  are  : — Venous  hyper- 
semia  and  swelling  of  the  pajDilla,  and  of  the  retina  in  its  neigh- 
bourhood ;  heemorrhages  on  the  j^apilla,  and  in  the  ner\'e-fibre 
layer  of  the  retina ;  and  round  or  irregu.lai'ly  shaped  white 
spots  in  the  retina,  arranged  in  a  zone  around  the  papilla, 
some  three  jjapilla  diameters  from  it.  These  changes  take 
place  in  the  oixler  in  which  I  have  enumerated  them.  The 
hyperaemia  and  engorgement  of  the  veins,  often  very  gi-eat, 
become  less,  as  the  white  spots  become  more  developed.  Near 
the  macula  lutea  no  very  coarse  changes  usually  occur,  but  fine 
white  dots  are  found,  -with  a  starlike  arrangement  converging 
towards  the  macula.  The  degree  in  which  all  these  different 
changes  are  present,  varies  in  different  cases ;  no  one  of  them 
being  pathognomonic  of  the  kidney  affection,  but  rather  the 
grouping  of  the  whole  picture  being  suggestive.  Sometimes 
the  papillitis  is  so  intense,  as  to  simulate  that  formerly  kno^rn 
as  "congestion  papilla"  in  cases  of  intracranial  tumour;  while 
the  Avhite  spots  are  sometimes  developed  to  such  a  degree  as  to 
become  confluent,  and  to  form  one  large  white  plaque.  Again, 
the  papillitis,  or  white  spots,  or  both,  may  be  but  slightly 
marked.  The  number  and  size  of  the  haemorrhages  are  also 
liable  to  great  variation.  Detachment  of  the  retina  has  been 
observed  in  a  few  cases ;  and  in  some  the  haemorrhages  burst 
into  the  vitreous  humour. 

Some  of  the  white  spots  are  caused  by  fatty  degeneration 
of  the  outer  layers  of  the  retina  (the  retinal  vessels  passing 

'  A  few  cases  are  leconled  in  whicli  only  one  eye  was  attacked,  and  in  several 
of  these  it  was  found  that  but  cue  kidney  was  present. 
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over  them),  others  by  hyijertrojjhy  of  the  nerve-fibre  layer 
(the  retinal  vessels  hidden  by  them).  The  fine  dots  about 
the  macula  lutea  are  the  result  of  fatty  degeneration  of  the 
inner  ends  of  Miiller's  fibres. 

The  connection  between  the  renal  and  retinal  affections  is 
not  known  A\ath  certainty,  but  the  theory  that  the  latter  is 
due  to  chronic  uraemia  is  probably  correct. 

Prognosis. — In  these  cases  the  prognosis  as  regards  the 
patient's  life  is  bad  ;  but,  if  the  general  disease  remain  station- 
ary, or  improve,  or  recover,  the  retinal  changes  may  improve 
or  disappear,  and  leave  the  retina  with  normal  appearances 
and  functions ;  or,  the  swelling,  hypertemia,  white  spots,  and 
htemorrhages  may  give  place  to  optic  atrophy,  with  diminution 
in  size  of  the  arteries,  pigmentary  alterations  in  the  retina,  and 
blindness. 

Treatment. — Dry  cupping  at  the  temple  is  about  the  only 
remedy  which  can  be  employed  directly  for  the  retinal  affec- 
tion, and  I  -will  not  say  that  it  is  of  much  use.  Taking  into 
consideration  the  serious  import  of  this  eye-symptom  for  the 
life  of  the  patient,  it  is  a  question  whether,  in  many  cases  of 
pregnancy  ^vith  albuminuric  retinitis,  abortion  should  not  be 
resorted  to,  especially  if  the  pregnancy  have  still  some  months 
to  run. 

Retinal  Affections  in  Diabetes.— There  is  no  one  con- 
dition of  the  retina  characteristic  of  diabetes,  although  un- 
doubtedly retinal  affections  occasionally  do  complicate  it  in 
an  advanced  stage.  Small  retinal  haemorrhages  with  fine 
changes  about  the  macula  lutea,  somewhat  similar  to  the  star- 
like appearance  in  Bright's  Disease,  form  perhaps  the  most 
common  appearances.  In  other  cases  retinal  hajmorrhages 
alone  are  found ;  and  in  others  haemorrhagic  retinitis ;  while, 
again,  the  so-called  typical  appearances  of  Bright's  Disease 
may  be  presented.  There  are  often  opacities  of  htemorrhagic 
origin  in  the  vitreous  humour,  and  iritis  may  come  on.  Leber 
lays  down  the  important  rule  that,  in  all  cases  of  retinal 
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hseraorrhages,  and  of  retinitis  hsemorrhagica,  the  urine  should 
be  examined  for  sugar. 

Retinitis  Leucsemica. — In  not  more  than  one-third  or 
one-fourth  (Leber)  of  the  cases  of  leucocj'themia  does  a  retinal 
affection  occur,  and  it  is  not  always  of  the  same  type.  It  laiay 
consist  in  a  slight  diffuse  retinitis  accompanied  by  some  ex- 
travasation of  pale  blood,  while  the  blood-vessels  are  also  pale, 
the  veins  being  much  distended  and  the  arteries  small,  and 
the  choroid  of  an  orange-yellow  colour.  Or,  it  may  resemble 
a  case  of  ordinary  hsemorrhagic  retinitis. 

The  cip2^earances  most  characteristic  of  the  affection  are  : — 
The  papilla  pale,  with  indistinct  margins ;  slight  opacity  of 
the  retina,  especially  along  the  vessels;  small  haemorrhages-; 
round  white  elevated  spots  up  to  2  mm.  in  diameter,  with  a 
hsemorrhagic  halo,  situated  by  preference  towards  the  peripherjr 
of  the  fundus  and  at  the  macula  lutea,  but  not  at  all,  or  only 
in  very  severe  cases,  in  the  zone  between  the  macula  and  the 
equator  of  the  eye.  These  white  spots  consist  of  extravasa- 
tions of  leucsemic  blood,  the  result,  Leber  thinks,  of  diapedesis. 

Vision  may  be  but  little  affected,  if  the  macula  lutea  be 
fairly  free.  Haemorrhage  into  the  vitreous  humour  may  cause 
complete  blindness. 

Syphilitic  Retinitis  (or  Syphilitic  Choroido-Eetiuitis). — 
Inherited  or  acquired  constitutional  syphilis  is  liable  to  induce 
a  form  of  chronic  diffuse  retinitis.  In  the  acquired  disease  it 
is  a  later  secondary  sjrmptom,  coming  on  between  the  sixth 
and  eighteenth  month,  often  only  in  one  eye. 

PFith  the  Ophthalmoscope  a  light  opacity  of  the  retina  is  seen 
extending  from  the  papilla  some  distance  into  the  retina,  and 
very  gradually  disappearing  towards  the  equator  of  the  eye. 
The  papilla  is  but  slightly  hypertemic,  while  its  margins  are 
indistinct,  like  those  of  the  moon  seen  through  a  light  cloud. 
The  artery  is  not  generally  altered,  and  the  vein  but  slightly 
distended.  Opacities  in  the  vitreous  humour  are  not  uncom- 
mon.   They  may  be  membraneous  or  threadlike,  but  a  diffuse 
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dustlike  opacity  tilling  the  whole  vitreous  humour  is  almost 
pathognomonic  of  a  syphilitic  taint,  and  may  create  much 
difficulty  in  the  ophthalmoscopic  diagnosis  of  the  retinal  affec- 
tion. 

Disseminated  choroidal  changes,  in  the  form  of  small 
j^ellowish  spots  with  pigmentary  deposit,  are  very  frequent, 
especially  towards  the  equator  of  the  eye.  Many  observers, 
indeed,  hold,  that  the  whole  process  is  primarily  in  the  choroid, 
and  that  the  retina  is  only  secondarily  affected.  Fine  whitish 
dots  and  pigmentary  changes  often  occur  about  the  macula 
lutea. 

Vision  may  be  but  slightly  affected,  but  in  the  advanced 
stages  it  is  usually  much  lowered.  Central  or  peripheral 
scotomata,  or  concentric  defects  of  the  field,  are  found.  The 
scotomata  are  often  positive,  i.e.  they  can  be  seen  by  the 
patient  as  dark  spots  in  the  field.  Night-blindness  is  a  con- 
stant symptom,  and  the  light-sense  is  enormously  diminished. 
The  patients  sometimes  complain  of  sparks  or  lights,  which 
seem  to  dance  before  their  eyes,  and  occasionally  also  of  a 
diminution  in  the  size  (micropsia)  of  objects,  or  of  a  distortion 
(metamorphopsia)  of  their  outlines.  The  micropsia  is  believed 
to  be  due  to  a  separation  from  each  other  of  the  elements  of 
the  layer  of  rods  and  cones,  by  subretinal  exudation.  The 
image  of  an  object  then  comes  in  relation  with  fewer  of  these 
elements,  and  hence  the  mental  impression  is  that  of  a  smaller 
object  than  is  conveyed  by  the  image  formed  in  the  sound 
eye,  or  on  a  sound  part  of  the  same  retina. 

llie  Progress  of  the  Disease  is  very  slow  and  is  liable  to  re- 
lapses. In  the  late  stages  extensive  pigmentary  degeneration 
of  the  retina  may  come  on,  or  disseminated  choroiditis.  But, 
if  the  cases  come  under  suitable  treatment  in  an  early  stage, 
a  cure  may  often  be  effected. 

Treatment. — The  only  remedy  which  is  of  real  value  is 
mercury,  and  that  in  an  early  stage.  It  should  be  used  in  a 
protracted  course  of  some  weeks  by  inunction,  combined  at 
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discretion  with  small  doses  of  calomel  intei'nally.  Perchloride 
of  mercury  hypodermically,  in  gr.  doses  once  a  daj'',  is  also 
a  suitable  measure.  If  mercurialisation  be  effected,  it  should 
not  go  further  than  a  very  slight  stomatitis.  Pilocarpine 
hypodermically,  Turkish  baths,  and  the  artificial  leech  at  the 
temple,  may  be  employed  as  adjuncts  to  the  treatment.  When 
the  mercurial  course  has  been  completed,  iodide  of  jiotassium 
should  be  prescrilsed  as  an  after-treatment. 

Quinine  Amaurosis. — Quinine  in  large  doses,  and  very 
occasionally  in  small  doses,  is  liable,  in  some  individuals,  to 
cause  amblyopia,  which  may  amount  to  absolute  Ijlindness, 
accompanied  for  some  hours  or  days  by  great  deafness.  This 
absolute  blindness  is  never  more  than  temporarj- ;  it  may  last 
for  some  weeks ;  but,  in  severe  cases,  concentric  contraction  of 
the  field  is  apt  to  remain  permanently,  with  or  without  some 
defect  of  central  vision.  In  the  only  instance  of  this  more 
serious  result  which  I  have  seen,  the  colour  and  light-senses, 
notwithstanding  the  contracted  field  and  marked  seeming 
optic  atrophy,  were  normal ;  but  the  adaptation  of  the 
retina,  as  shown  by  considerable  night-blindness,  was  defec- 
tive. 

In  what  may  be  called  the  acute  stage  the  OjMhalmoscojyic 
Appearances  are  sometimes  normal,  but  jsallor  of  the  ojrtic 
papilla,  with  scarcity  and  smallness  of  the  retinal  vessels,  are 
the  usual  conditions.  Where  the  case  is  chronic,  the  fields 
remaining  contracted  although  central  vision  has  improved, 
the  ophthalmoscope  may  discover  a  very  pale  optic  papilla 
with  minimal  vessels. 

The  retinal  ischajmia  is  doubtless  the  immediate  Cause  of 
the  amblyopia,  and,  in  its  turn,  is  the  result  of  diminished 
heart's  action  and  lowered  arterial  tension,  both  of  which  have 
been  shomi  to  be  produced  by  large  doses  of  quinine. 

Treatment. — Cessation  of  the  use  of  the  quinine.  Digitalis 
internally  to  raise  the  arterial  tension,  uitro-glycerine  or  inhala- 
tions of  nitrite  of  amyl,  hypodermic  injections  of  strychnia. 
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iind  general  toiiic  treatment,  are  the  means  most  likely  to 
promote  a  cure. 

Retinitis  Pigmentosa  is  a  degenerative,  rather  than  an 
inflammatory,  affection  of  the  retina.  It  is  extremely  chronic 
in  its  progress,  coming  on,  most  commonly,  in  childhood,  and 
often  resulting  in  complete  blindness  in  advainced  life. 

Vmon  is  much  affected,  but  the  symptom  most  complained 
of  is  night-blindness  (nyctalopia),  due  rather  to  defective  power 
of  retinal  adaptation  than  to  defective  light-sense.  The  field 
of  vision,  moreover,  becomes  gradually  contracted,  until  only 
a  very  small  central  portion  remains,  so  that,  although  the 
patient  may  still  be  able  to  read,  he  cannot  find  his  way  alone — 
a  function  for  which  the  eccentric  parts  of  the  field  are  the 
most  important.  Finally,  the  last  remaining  central  region 
becomes  blind. 

The  Ophthalmoscopic  Appearances  consist  in  a  pigmentation 
of  the  nerve-fibre  layer  of  the  retina,  which  commences  in  the 
periphery,  and,  in  the  course  of  years,  advances  towards  the 
macula  lutea.  The  pigment  is  arranged  in  stellate  spots,  of 
Avhich  the  processes  intercommunicate,  so  that  the  appearance 
reminds  one  of  a  drawing  of  the  Haversian  system  of  bone. 
Pigment  is  also  deposited  along  the  course  of  many  of  the 
vessels,  hiding  them  from  view.  The  degree  of  pigmentation 
varies  much,  and  in  some  cases  is  quite  absent,  and  the  diag- 
nosis then  has  to  depend  upon  the  other  appearances,  and  on 
the  symptoms.  The  papilla  is  of  a  greyish-yellow  colour,  never 
white,  and  the  vessels  are  very  small. 

The  choroid  is  sometimes  slightly  affected,  irregularity  in 
its  pigmentation  being  observable. 

The  pigment  in  the  retina  is  believed  to  wander  into  it  from 
the  pigment-epithelium  layer.  The  other  pathological  changes 
in  the  retina  consist  in  hyperplasy  of  its  connective  tissue 
elements,  and  thickening  of  the  walls  of  the  vessels  at  the  ex- 
pense of  their  lumen. 

Cause. — Retinitis  pigmentosa  often  affects  more  than  one 
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member  of  a  family,  the  patients  being  frequently  defective  in 
intelligence,  or  deaf  and  dumb.  Many  of  them  are  the  off- 
spring of  marriages  of  consanguinity,  and  in  others  an  inherited 
syphilitic  taint  is  present,  while  in  others  no  cause  can  be 
assigned. 

Treatment  is  of  little  use.  At  best  one  may  stimulate  the 
torpid  retina  by  hypodermic  injections  of  strychnia,  or  with 
the  continuous  current.  The  latter  means  has  found  an  ad- 
vocate in  Dr.  Gunn,^  and  I  have  seen  several  cases  much  bene- 
fited by  it  for  a  time. 

Retinitis  Punctata  Albescens  (Mooren) ;  Retinitis 
Centralis  Punctata  et  Striata  (Hirschberg).— A  few  cases 
of  this  peculiar  affection  have  been  described."  These  have 
occurred  in  middle-aged  or  elderly  jDeople  whose  general  health 
was  good,  or,  if  disordered,  was  not  similarly  so  in  any  two 
cases.  The  defect  of  vision  may  come  on  rapidly,  or  may  be 
gradually  developed  in  the  course  of  many  years.  It  consists 
in  a  lowering  of  the  central  vision  with  positive  or  relative 
scotoma,  or  both  may  be  present ;  but  the  eccentric  field 
remains  intact. 

The  Ophthalmoscope  discovers  great  numbers  of  minute 
white  glistening  dots  and  fine  white  striaj  in  the  retina,  chiefly 
l)etween  the  j^ajjilla  and  macida.  A  retinal  haemorrhage  was 
noted  in  one  case,  and  in  only  one  was  slight  papillitis  jjresent. 
The  affection  is  probably  of  inflammatory  origin. 

Treatment  consisted  in  Heurteloup's  leech,  iodide  of  potas- 
sium, protection  of  the  eyes,  and  care  of  the  general  health. 
Cure  took  place  in  one  case,  while  in  no  instance  did  serious 
blindness  come  on. 

Development  of  Connective  Tissue  in  the  Retina. 
— Extensive  white  striae  formed  of  connective  tissue  are  some- 
times seen  in  the  retina,  and  may  even  conceal  the  vessels  and 

^  Ophilial.  Hos2].  Rep.,  vol.  .\'.  \\  161. 

-  Mooren,  Fiinf  Lustren  Ophthalmologisclm'  Wirksamkeil,  p.  216;  Hirsch- 
berg, Centralblatt  f.  prak,  AugenJieilkunde,  1882,  \\  330. 
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papilla.  They  are  the  result  of  haemorrhages  according  to 
Lelier,  and  of  an  inflammatory  process  according  to  Manz. 
Haimorrhages  in  the  retina  or  in  the  vitreous  humour,  or  in  both, 
are  generally  i^resent  at  some  period  (p.  319).  Vision  is  often 
but  slightly  affected,  but  the  danger  of  recurrent  intraocular 
hiemorrhages  renders  the  ultimate  prognosis  bad  as  a  rule. 

Treatment. — Heurteloup's  leech.  Iodide  of  potassium,  or 
perchloride  of  mercury.    Protection  spectacles. 

Detachment  of  the  Retina. — This  condition  consists  in 
a  separation  of  the  retina  from  the  choroid,  the  intervening 
space  being  occupied  by  a  clear  serous  fluid.  In  a  general 
way  the  term  is  not  employed  when  it  is  a  solid  neoplasm  only 
that  lies  between  retina  and  choroid. 

If  the  media  Ise  clear,  and  the  detached  portion  extensive, 
the  diagnosis  is  not  difficult. 

The  0])hthalmoscoi)e  shows  a  greyish  reflex  from  a  position  in 
front  of  the  fundus  oculi,  and  to  the  surface  from  which  the 
reflex  is  obtained  a  wavelike  motion  is  imparted,  when  the 
eyeball  is  moved.  Over  this  greyish  surface  the  retinal  vessels 
nui,  and  they  serve  to  distinguish  a  detached  retina  from  any 
other  diseased  condition  with  a  somewhat  similar  aijpearance. 
They  seem  black,  not  red,  in  consequence  of  absorption  of  the 
transmitted  light,  and  are  hidden  from  view  here  and  there  in 
the  folds  of  the  detached  retina.  In  many  cases  a  rent  in  the 
detached  retina,  through  Avhich  the  choroid  can  be  discerned, 
will  be  discovered. 

The  detachment  may  commence  in  any  portion  of  the  fundus, 
but  most  commonly  above ;  yet,  owing  to  gravitation  of  the 
fluid,  it  ultimately  settles  in  the  lower  half  of  the  fimdus,  and 
hence  this  is  the  most  common  place  to  find  it,  the  part  first 
detached  having  become  replaced.  The  diagnosis  is  more  diffi- 
cult if  there  be  but  little  fluid  behind  the  retina,  or  if  there  be 
o])acities  in  the  vitreous  humour. 

Vision  is  affected  according  to  the  position  and  extent  of 
the  detachment.    Central  vision  may  be  quite  normal  if  the 
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macula  lutea  and  its  immediate  neighbourhood  are  intact. 
The  patients  complain  of  seeing  objects  distorted,  of  a  black 
veil  which  seems  to  hang  over  the  sight,  and  sometimes  of 
black  floating  spots  before  the  eye,  due  to  opacities-  in  the 
vitreous  humour.  These  symptoms  often  come  on  suddenly  in 
an  eye  -which  has  hitherto  had  good  sight. 

The  field  of  vision  on  examination  will  show  a  defect  corx'e- 
sponding  to  the  position  of  the  detachment.  If,  for  example, 
it  1)6  below,  the  defect  will  be  in  the  upper  part  of  the  field. 
If  the  detachment  be  fresh,  the  retina  not  having  yet  imder- 
gone  secondary  changes,  and  that  the  ciuantity  of  subretinal 
fluid  be  not  great,  the  defect  may  only  amount  to  an  indistinct- 
ness of  vision ;  but,  later  on,  when  infiltration  and  connective 
tissue  degeneration  of  the  detached  part  come  about,  fingers 
may  not  be  counted  at  the  same  place.  The  phosphenes  ^  of 
the  detached  portion  are  wanting. 

Should  the  detachment  become  complete,  little  more  than 
power  of  perception  of  light  may  be  present.  Total  detach- 
ment is  followed  by  cataract,  and  often  by  iritis,  and  phthisis 
bulbi.  The  detachment  may  remain  stationary  and  not  extend 
to  the  whole  fundus,  or  the  retina  may  return  to  its  nomial 
position.    Such  a  happy  result,  however,  is  most  rare. 

Causes. — Myopic  eyes— which  we  know  are  so  frequently 
affected  with  choroiditis  and  disease  of  the  vitreous  Immour— 
are  those  most  subject  to  detachment  of  the  retina,  but  idio- 
pathic detachment  occurs  also  in  eyes  which  are  apparently 
healthy.  Blows  upon  the  eye  may  produce  detachment,  the 
retro-retinal  fluid  being  serous  or  bloody.    Some  punctured 


1  Phospliene  is  the  subjective  sensation  of  light  experienced  when  the  eye- 
hall  is  pressed  upon.  For  clinical  purposes  it  is  best  tested  by  gentle  pres- 
sure with  a  blunt  point  (head  of  a  bodkin,  or  large-sized  probe)  applied  to  the 
eyeball  through  the  eyelid.  The  phosphene  of  any  region  is  tested  l.iy  apply- 
ing pressure  to  that  part  of  the  globe  ;  thus,  if  in  a  liealthy  eye  the 
individual  look  down,  and  pressure  be  applied  to  the  upper  part  of  the  globe 
through  the  eyelid,  the  phosphene  will  be  seen  appearing  below,  but  if  there 
be  a  detachment  of  the  retina  at  the  place  pressed  on  no  phospliene  is  seen. 
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wounds  of  the  sclerotic,  also,  in  the  course  of  healing,  l)y 
dragging  on  the  retina,  give  rise  to  it.  Choroidal  tumours, 
especially  those  situated  in  the  posterior  segment  of  the 
fundus,  usually  cause  detachment  in  an  early  stage  of  their 
growth,  and  the  complication  renders  their  diagnosis  more 
difficult  (p.  223). 

Leber  observed  that,  in  non-traumatic  detachment,  a  per- 
foration, or  rent,  in  the  detached  portion  is  very  frequently  to 
be  seen  with  the  oj)hthalmoscope,  and  holds  that  it  is  jarobably 
always  present,  although  sometimes,  by  being  hidden  behind 
a  fold  of  the  retina,  it  cannot  be  found.  He  was  led  from  this, 
and  from  his  pathological  investigations  and  experiments  upon 
animals,  to  think  that  the  detachment  was  due  to  shrinking 
of  a  diseased  vitreous,  which  first  became  slightly  separated 
from  the  retina,  and  that  then — at  some  place  where  the  retina 
and  hyaloid  had  become  adherent  from  the  inflammatory  pro- 
cess— a  rent  was  produced  in  the  retina  by  the  shrinking 
process  in  the  vitreous.  And  he  concluded  that,  through  this 
rent,  the  fluid,  which  is  always  present  behind  the  vitreous  in 
cases  of  detachment  of  that  body,  makes  its  way  behind  the 
retina,  and  separates  the  latter  from  the  choroid.  All  this  has 
been  fully  borne  out  by  Nordenson's  pathological  researches 
who  has  ascertained,  moreover,  that  disease  of  the  ciliary  Iwdy 
and  choroid  is  the  primary  cause,  although  we  may  not  be 
always  able  to  detect  it  with  the  ophthalmoscope,  and  that 
the  pathological  change  in  the  vitreous  humour  consists  in  an 
alteration  in  its  connective  tissue  elements,  resulting  in  the 
deleterious  shrinkin 

o 

Tj-mifmenif.— Evacuation  of  the  subretinal  fluid  by  puncture 
of  the  sclerotic  was  first  proposed  by  Sichel,  and  has  been 
cultivated  by  de  Wecker.  He  uses  an  instrument  like  a  broad 
needle  with  a  sharp  point  and  two  blunt  edges,  which  is  entered 
through  the  sclerotic  and  choroid  at  a  place  corresponding  to 

'  Bericht  d.  Ophihal.  OesdUch.,  1882,  p.  18. 
-  Me.  JSfetzliaulcMosunrj.    Wiesbaden,  1887. 
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the  position  of  the  detachment,  but  not  so  deeply  as  to  reach 
the  retina,  lest  thereby  it  be  further  displaced.  The  instru- 
ment is  then  given  a  quarter  of  a  rotation  to  make  the  wound 
gape,  so  as  to  admit  of  the  flo^^'ing  oif  of  the  fluid.  If  possible, 
a  position  near  the  equator  of  the  globe,  and  between  two  recti 
muscles,  should  be  selected  for  the  operation.  Moreover,  the 
incision  should  lie  parallel  to  the  direction  of  the  orbital 
muscles,  so  that  the  choroidal  vessels  may  be  injured  as  little 
as  possible.  A  firm  bandage  is  applied,  and  the  patient  kept 
in  bed  for  eight  or  ten  days. 

The  dorsal  position  in  bed,  with  a  pressiu-e  bandage  on  the 
eye,  maintained  for  from  four  to  six  weeks,  has  produced 
reposition  of  the  detachment  in  some  cases  ;  but  the  method  is 
most  trying  to  the  patient. 

The  cures  which  are  occasionally  accomplished  by  these 
means,  probably  depend  upon  the  retina  again  coming  in  con- 
tact with  the  choroid,  and,  owing  to  some  slight  inflammatory 
process,  adhering  to  it.  Very  often  the  cure  is  only  temporary, 
and  in  such  cases  we  may  suppose  that  no  adhesion  sprang  up, 
but  that  the  temporary  cure  was  due  to  a  retui'n  of  the  sub- 
retinal  fluid  through  the  hole  in  the  retina  to  its  original  posi- 
tion between  the  retina  and  vitreous.  Soon,  however,  it 
makes  its  way  back  again  through  the  hole,  and  the  detach- 
ment recurs. 

Pilocarpine  used  hypodermically  has  been  praised  by  some 
as  a  mode  of  treatment,  as,  also,  salicylate  of  sodium  internally. 
Perhaps  a  combination  of  all  those  methods  might  be  useful, 
along  with  dry  cupping  on  the  temple. 

Formerly  an  active  antiphlogistic  treatment  used  to  be 
employed,  Avith  the  object  of  obtaining  absorption  of  the 
fluid. 

The  Prognosis  of  every  case  of  detached  retina  is  bad,  spon- 
taneous cure  being  extremely  rare,  and  the  treatment  of  the 
disease  remaining  one  of  the  weakest  points  of  ophthalmic 
therapeutics.     Moreover,  both  eyes  are  often  affected  one 
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after  the  other.  The  cures  by  any  one,  or  by  any  combination, 
of  the  above  methods  of  treatment  are  few  and  far  between  ; 
and  when,  sometimes,  the  retina  does  return  to  its  place,  there 
is  still  the  danger  of  a  recurrence  of  the  detachment.  The 
most  favourable  cases  are  those  due  to  choroiditis,  the  most 
unfavoui'able  those  due  to  posterior  staphyloma. 

Cysticercus  under  the  Retina —The  cysticercus  of  the 
taenia  solium  in  the  eye  is  extremely  rare  in  these  countries, 
but  not  so  in  Germany.  Its  most  frequent  seat  is  between  the 
retina  and  choroid,  where  it  is  recognised  with  the  ophthal- 
moscope as  a  sharply-defined  bluish-Avhite  body  \Wth  bright 
orange  margin.  At  one  point  of  the  cyst  there  is  a  very  bright 
spot,  which  corresijonds  with  the  head  of  the  entozoon. 
AVavelike  motions  along  the  contour  of  the  cyst  should  be 
looked  for,  to  confirm  the  diagnosis.  The  cysticercus  may 
move  from  its  original  position,  and,  in  so  doing,  cause  con- 
siderable detachment  of  the  retina.  Delicate  veil-like  ojjacities 
are  apt  to  form  in  the  vitreous  humour,  and  are  almost  char- 
acteristic of  the  presence  of  cysticercus. 

The  entozoon  may  become  encapsuled  liehind  the  retina ; 
or  it  may  burst  into  the  vitreous  humour  (p.  315) ;  and,  finally, 
chronic  irido-cyclitis  with  total  loss  of  sight  and  phthisis  bulbi 
is  apt  to  come  on. 

Treatment— We  are  not  acquainted  with  any  anthelmintic 
which  Avill  act  upon  the  entozoon  in  the  eye.  Removal  of  the 
cyst  by  operation  is  the  only  means  by  which  the  eye  can  be 
saved ;  and  this  measure  can  only  be  resorted  to,  when  the 
position  of  the  cysticercus  admits  of  it.  By  a  well-placed 
puncture  through  the  sclerotic  and  choroid  the  entozoon  may 
then  be  evacuated. 

Aneurysm  of  the  Central  Artery  of  the  Retina  - 

(Extremely  rare. )  Only  two  cases  ^  are  recorded  as  having  been 
observed  during  life  (two  men,  aged  respectively  20  and  40). 

1  Story  and  Benson,  Trans.  Ophthal.Soc,  1883,  p.  108  ;  and  Perinow,  Cen- 
Iralhl.f.  Aitiienhdlkunde,  1883,  ji.  392. 
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In  one  of  these  there  were  also  extensive  connective  tissue 
changes  in  the  retina,  the  veins  were  dilated  in  places,  and 
only  one  eye  was  affected.  The  minute  aneurysmal  dilatations 
were  globular  and  situated  laterally  on  the  vessels,  or  they  were 
fusiform  and  involved  the  whole  of  its  lumen.  The  number 
of  aneurysms  in  an  eye  varied  from  three  to  nine.  Neither 
case  was  followed  to  its  end ;  but,  it  is  to  be  presumed,  that 
such  eyes  would  run  great  risk  of  being  ultimately  lost  through 
intraocular  haemorrhage. 

A  rational  Treatment  for  the  condition  can  hardly  be 
devised. 

Embolism  of  the  Central  Artery  of  the  Retina.— 

Sudden  or  very  rapid  blindness,  beginning  at  the  periphery  of 
the  field,  and  advancing  towards  the  centre,  is  the  only  symp- 
tom experienced  by  the  patient. 

Immediately  after  the  attack.  The,  OiMhalmoscope  shows  a 
marked  pallor  of  the  papilla,  while  the  artery  and  its  branches 
are  empty  of  blood,  resembling  fine  white  threads,  and  the 
veins  are  diminished  in  size  at  the  papilla,  but  increase  some- 
what towards  the  periphery.  Pressure  on  the  eyeball  pro- 
duces no  pulsation  nor  change  in  calibre  of  the  vessels,  as  it 
does  in  a  sound  eye.  Usually,  on  the  foUomng  day,  the  central 
region  of  the  retina  begins  to  assume  a  greyish-white  opaque 
appearance,  consequent  on  disturbance  of  nutrition,  in  the 
midst  of  which  the  macula  lutea  is  seen  as  a  purple-red  spot. 
The  little  blood  contained  in  the  vessels  may  soon  be  seen 
divided  into  short  columns  with  colourless  interspaces,  and 
these  move  along  the  vessels  mth  a  slow  jerky  motion. 
Minute  hfemorrhages  often  occur,  most  commonly  between  the 
macula  and  the  papilla. 

The  peculiar  appearance  of  the  macula  lutea  is  certainly 
not  due  to  hemorrhage.  According  to  Liebreich  it  is  merely 
a  contrast  effect,  the  red  colour  of  the  choroid  shining  through 
where  no  nerve-fil^re  layer  is  present.  Leber  suggests  that  the 
colour  may  be  due  to  the  retinal  purple. 
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The  infiltration  of  the  I'etina  passes  away  in  a  few  weeks, 
and  also  the  peculiar  appearance  of  the  macula  lutea,  while 
atrophy  of  the  retina  and  papilla  usually  sujDervene. 

Embolism  of  a  branch  only  of  the  central  artery  has  been 
observed.  In  these  cases  the  infiltration  and  the  defect  of 
vision  are  confined  to  the  part  of  the  retina  supplied  by  the 
embolised  branch. 

Pro^/ftosis. —Vision  may  improve  for  a  time,  but,  when 
atrophy  commences,  it  falls  back  again,  and,  finally,  power  of 
perception  of  light  is  lost.  Cases  of  embolism  of  a  branch  are 
more  likely  to  recover. 

use-^. — Endocarditis ;  mitral  disease ;  atheroma  of  the 
large  arteries  of  the  body ;  aneurism  of  the  aorta ;  pregnancy; 
Bright's  disease.  Two  cases  of  chorea  with  embolism  of  the 
central  artery  are  recorded.^  But  it  is  said  also  to  occur  in 
healthy  persons  ^Wthout  any  discoverable  cause. 

Treatment. — Eepeated  paracentesis  of  the  anterior  chamber 
has  been  tried,  and  also  iridectomy,  Avith  the  object  of  reduc- 
ing the  tension,  and  in  this  way  promoting  a  collateral  flow  of 
blood,  by  means  of  the  only  ascertained  (Leber)  communications 
between  the  retinal  and  choroidal  vascular  systems ;  namely, 
at  the  entrance  of  the  optic  nerve.  ^  These  attempts  have  been 
unsuccessful. 

Two  cases  are  published,  one  by  Wood- White  ^  and  another 
hy  Eales,-*  in  which  the  circulation,  which  probably  was  not 

1  H.  R.  Swanzy,  li.  L.  0.  H.  Repmis,  September  1875  ;  and  A.  Benson, 
Ophthal.  Review,  January  1886. 

'  Gowers  {Manual  of  Medical  Ophthalmoscopy,  p.  31)  is  of  opinion  that 
there  are  other  anastomoses  between  these  systems,  probably  by  connection 
with  the  long  ciliary  arteries.  According  to  Nettleship  {Ophthal.  Hasp.  Rep., 
vol.  IX.  p.  161,  and  elsewhere)  a  cilio-retinal  vessel  passing  from  the  choroid 
or  sclerotic  at  the  papilla  to  the  region  of  the  macula  liitea  is  not  an  imcom- 
mon  vascular  anomaly;  and  Benson  has  published  a  case  of  embolism 
{Ophthal.  Eosp.  Rep.,  vol.  x.  p.  336)  in  which  the  presence  of  such  an  artery 
seemed  to  have  a  favourable  influence  for  the  progress  of  the  case,  good  central 
vision  being  recovered,  although  the  field  remained  concentrically  contracted. 
Ophthal.  Rev.,  1882,  p.  49.  4  i882,  p.  139 
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completely  impeded  by  the  embolus,  was  restored,  and  good 
vision  regained ;  the  recovery  being  probably  due,  as  suggested 
by  Wood-White,  to  the  manipulations  of  the  eyeball  made  in 
each  case  for  the  purpose  of  observing  the  effect  of  pressure  on 
the  vessels.  So  long  as  the  pressure  was  maintained,  a  column 
of  blood  was  being  stored  up  behind  the  embolus,  and,  on  re- 
moval of  the  pressure,  rushed  forward  against  the  impediment, 
carrying  it  into  some  more  remote  vessel,  or  into  the  general 
vascular  system.  In  fresh  cases,  massage  of  the  eyeball  suit- 
ably applied  would  therefore  always  be  worth  the  trial. 

Thrombosis  of  the  Retinal  Artery.— Blocking  of  the 
artery  may  occur  spontaneously  from  thrombosis,  due  to  failure 
of  the  heart's  action  and  slowing  of  the  arterial  floAv,  the  result, 
in  its  turn,  of  cardiac  disease,  spasm  of  the  blood-vessels,  disease 
of  the  walls  of  the  vessels,  or  alterations  in  the  quantity  and 
amount  of  blood.  ^ 

The  OjMhalmoscopic  Signs  are  in  all  respects  similar  to  those 
of  embolism. 

The  Diagnosis  between  thrombosis  and  embolism  of  the 
central  artery  can  only  be  made  by  certain  symptoms  which 
precede  or  accompany  the  attack  in  thrombosis,  but  are  wanting 
in  embolism.  These  are  : — Previous  attacks  of  transient  blind- 
ness in  the  blind  eye,  a  simultaneous  attack  of  blindness  in  the 
fellow  eye,  and  faintness,  giddiness,  and  headache  at  the  on- 
set of  the  blindness. 

Treaiment. — When  transient  attacks  of  blindness  are  com- 
plained of,  it  is  important  to  overhaul  the  patient's  general 
state,  and  to  correct,  so  far  as  possible,  any  condition  which 
might  be  the  cause  of  feeble  circulation.  When  the  true 
attack  comes  on,  manipulation  of  the  eyeball  applied  immedi- 
ately, or  paracentesis  of  the  anterior  chamber,  might  prove 
of  use. 

Glioma  of  the  Retina.— This  is  a  malignant  growth,  which 

1  See  Mr.  Priestley  Smith's  admirable  article  in  Jan.  aud  Feb.  No?.  OphthoL 
Jiei:,  1884,  on  Reflex  Amblyopia  aud  Thrombosis  of  the  Retinal  Artery. 
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is  found  almost  exclusively  in  young  children,^  and  may  even 
be  congenital.  Owing  to  the  age  of  the  patients,  the  inciiiient 
stages  of  the  disease  are  seldom  observed,  for  they  are  un- 
attended by  pain  or  inflammation. 

The  growth  commences  as  small  white  disseminated  swell- 
ings in  the  retina,  usually  in  one  or  other  of  the  granular 
layers,  more  rarely  in  the  nerve-fibre  layer.  The  retina  is  apt 
to  become  detached  at  an  early  period,  but  there  are  excep- 
tions to  this,  especially  when  the  disease  starts  from  the  nerve- 
fibre  layer.  In  the  early  stages  there  is  no  iritis,  cyclitis,  or 
opacity  of  the  vitreous  humour,  and  the  iris-periphery  is  not 
retracted ;  points  which  especially  enable  us  to  distinguish  it 
from  pseudo -glioma  (^de,  Purulent  Inflammation  of  the  Vit- 
reous Humour,  chap.  xvii.  p.  309).  Secondary  glaucoma 
finally  comes  on.  The  optic  nerve  may  become  involved  at  an 
early  period;  but,  sooner  or  later,  it  invariably  does  so,  leading 
then  to  glioma  of  the  brain.  "When  the  tumour  has  filled  the 
eyeball,  it  bursts  outwards,  usually  at  the  corneo-sclerotic 
margin,  and  then  grows  more  rapidly  and  often  to  an  immense 
size,  as  a  fungus  hsematodes.  The  orbital  tissues  become 
involved,  and  even  the  bony  walls  of  the  orbit,  while  secondary 
growths  in  other  organs,  more  especially  in  the  liver,  are  not 
rare. 

Treatment. — The  only  hope  of  saving  the  patient's  life  lies 
in  enucleation  at  an  early  stage,  or  before  the  optic  nerve 
becomes  diseased.  It  is  important,  in  removing  the  eyeball, 
to  divide  the  nerve  as  far  back  as  possible,  and,  if  the  orbital 
tissues  be  already  diseased,  to  remove  all  suspicious  portions 
of  them. 

Blinding  of  the  Retina  by  Direct  Sunlight.— This  is 
especially  likely  to  occur  on  the  occasion  of  solar  eclipses,  by 
observation  with  unprotected  eye. 

Immediately  after  the  exposure,  the  patients  complain  of  a 

1  A  case  of  Glioma  Retiiiaj  in  a  man  aged  21  is  reported  by  Mervill  in  the 
Tians.  American  Ophthal.  Soc,  vol.  iii.  p.  364. 
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dark,  or  semi-blind,  spot  in  the  centre  of  the  field  of  vision,  a 
positive  scotoma  in  short,  which  may  even  be  absolute,  and 
which  interferes  with  vision  in  jjroportion  to  the  length  of 
the  exposure. 

The  Ophthalmoscope  shows  a  small  bright  white  spot  at  the 
fovea  centralis,  surrounded  by  a  blood-red  ring,  which  shades 
off  into  the  normal  colour.  When  the  cases  are  not  severe, 
imjirovement  in  vision  takes  place,  but  complete  recoveiy  is 
not  common. 

Czerny,  and  also  Deutschmann,^  demonstrated  that  concen- 
tration of  the  direct  rays  of  the  sun  on  the  rabbit's  retina  gives 
rise  to  coagnilation  of  the  retinal  albumen,  with  vascular  reaction, 
diapedesis  of  blood  corpuscles,  and  pigmentary  disturbances ; 
and,  it  is  probable,  that  the  changes  in  the  human  retina  pro- 
duced by  exposure  to  direct  silnlight  are  of  similar  nature. 

This  accident  is  not  to  be  confused  with  snow-blindness. 

Treatment. — Hypodermic  injections  of  strychnia,  the  constant 
galvanic  current,  and  dry  cupping  on  the  temple,  afford  the 
best  chances  for  promoting  the  cure.  Dark  protection  spectacles 
should  be  worn. 

Neurasthenic  Asthenopia,  or  Retinal  Anaesthesia. — 
This  peculiar  affection,  about  which  we  have  still  much  to 
learn,  is  a  complex  of  eye  symptoms  in  connection  vdth.  a 
debilitated  state  of  the  nervous  system,  the  eye  itself  being 
organically  healthy.  These  Symptoms  are  : — 1.  Diminished, 
but  fluctuating,  acuteness  of  vision.  The  effort  or  desire  to 
see  well  is  often  the  signal  for  the  acuteness  of  vision  to  fall. 
2.  The  rajjid  disappearance  of  objects  from  view,  if  looked  at 
too  long.  3.  Attacks  of  defective  sight,  -with  positive  scotomata 
coming  on  suddenly,  and  without  provocation,  and  lasting  for  a 
few  minutes.  4.  Apparent  contraction  of  the  field  of  vision.  If 
a  perimetrical  examination  be  made,  the  field  will  be  fomid 
contracted  ;  but,  as  Wilbrand  -  has  pointed  out,  this  contrac- 

'  A.  V.  Graefe's  Archiv,  Bd.  xx^iii.  p.  241. 
"  Archives  of  Ophthalmology,  xii.  429. 
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tion  is  merely  a  sign  of  retinal  exhaustion,  as  indicated  by  the 
fact  that  the  longer  the  examination  is  continued,  the  more 
contracted  does  the  field  become.  5.  Optical  im^Dressions  are 
retained  but  a  short  time.  The  appearance  of  persons,  places, 
etc.,  are  not  remembered  when  seen  soon  again.  6.  Muscular 
asthenopia.  Insufiiciency  of  the  internal  recti  is  often  present 
as  well  as  defective  accommodation.  7.  Hypersesthesia  of  the 
retina.  Dazzling  is  caused  by  even  moderate  light,  and  strong 
contrasts  of  light  and  shade  are  distressing,  while  the  acute- 
ness  of  vision  is  often  improved,  when  blue  or  smoked  glasses 
are  worn. 

The,  ophthalmoscopic  appearances  are  normal,  or  consist  merely 
of  some  hypersemia  of  the  optic  papilla. 

The  general  symptoms  of  the  condition  consist  in : — 
Insomnia ;  tinnitus ;  subjective  sensations  of  hearing ;  exalted, 
01',  again,  defective  sensations  of  taste  and  smell;  sensa- 
tions referred  to  the  skin,  such  as  formication,  itching,  burn- 
ing, numbness,  heat  and  cold;  great  restlessness  of  body; 
depression  of  spirits ;  want  of  mental  energy ;  absent-minded- 
ness; Aveariness. 

The  persons  in  whom  the  affection  is  most  common,  are 
children  before  and  at  the  time  of  puberty,  and  women  labour- 
ing under  hysteria,  anemia,  chlorosis,  ovarian  irritation,  or 
displacement  of  the  uterus ;  but  it  is  also  occasionally  found  in 
men. 

Treatment. — Any  uterine  or  other  local  disorder  must  be 
relieved,  so  far  as  possible.  Eest  of  body  and  mind  is  to  be 
enjoined,  with  fresh  air  and  moderate  exercise.  Strychnine 
hypodermically  is  a  valuable  remedy  in  the  affection,  and 
with  it  iron  and  quinine  internally  may  be  associated,  and 
bromide  of  potassium  with  hyoscyamus  to  promote  sleep.  In 
some,  especially  in  hysterical  cases,  valerianate  of  zinc  is  bene- 
ficial. Sea-bathing,  and  cold  shower-baths,  with  change  of  air, 
are  valuable  adjuncts  of  the  treatment.  Blue  or  smoked  pro- 
tection glasses  are  most  grateful  to  the  patient,  and  promote 
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the  cure,  but  the  spectacle  frames  often  cause  annoyance  by 
their  pressure  on  the  nose  or  face.  Errors  in  refraction  shovild 
be  corrected. 

The  Prognosis  is  favourable,  inasmuch  as  ultimate  recovery 
is  assured,  but  the  course  of  the  affection  is  excessively  chronic, 
extending  over  months  or  years,  with  frequent  relapses. 

Traumatic  Anaesthesia  of  the  Retina. — A  blow  on 
the  eye  from  a  fist,  cork  from  a  bottle,  etc.,  is  liable  to  produce 
considerable  amblyopia,  with  concentric  contraction  of  the  field, 
which  may  continue  for  a  long  time,  while  tlie  ophthahnoscopic 
appearances  are  normal.  Ultimately  these  cases  usually  recover, 
an  event  which  may  be  decidedly  promoted  by  the  use  of 
strychnine  hypodermically ;  but  very  defective  sight  sometimes 
remains  permanently. 

Commotio  Retinae,  or  Traumatic  (Edema  of  the 
Retina,  is  the  result  of  a  blow  upon  the  eye.  Within  a  few 
hours  after  the  accident,  the  ophthalmoscope  reveals  a  white 
cloudiness  of  a  portion  of  the  retina,  usually  in  the  neighbour- 
hood of  the  optic  jjapilla  and  macula,  but  sometimes  more 
eccentrically,  and  sometimes  there  are  two  opaque  patches. 
The  opacity  increases  in  intensity,  and  sjDreads  somewhat. 
The  retinal  vessels  remain  normal,  there  may  be  some  small 
hsemorrhages,  and  sometimes  the  papilla  is  redder  than  normal. 
These  appearances  completely  disappear  in  the  course  of  a  few 
days.  Vision  is  only  slightly  afiected,  and  recovers  according 
as  the  retinal  changes  pass  off. 

Hyperaesthesia  of  the  Retina.— The  symptoms  of  this 
afi"ection  are : — photophobia,  lacrymation,  and  blepharospasm 
when  the  patient  is  exposed  to  ordinary  daylight.  There  are 
no  ophthalmoscopic  signs.  The  chief  causes  are: — hysteria, 
long-continued  use  of  the  eyes  with  very  bright  objects,  and 
neuralgia  of  the  fifth  pair. 

Treatment  consists  in  removal  of  the  cause,  rest  of  the  eyes, 
and  protection  from  light,  with  suitable  measures  for  the 
general  health. 


CHAPTER  XIX. 


DISEASES  OP  THE  OPTIC  NERVE. 

Optic  Neuritis. — The  ophthalmoscopic  appearances  of  inflam- 
mation of  the  optic  nerve  vary  a  good  deal  with  the  intensity 
of  the  process.  Common  to  every  case  is  hypersemia  and 
swelling  of  the  papilla,  with  haziness  ("woolly "  appearance) 
of  its  margins,  and  increase  in  the  size  of  the  central  vein, 
while  the  central  artery  remains  of  normal  dimensions,  or  is 
contracted.  The  swelling  and  haziness  extend  but  a  short 
distance  into  the  surrounding  retina,  and  the  distension  of  the 
vein  is  also  not  continued  to  the  periphery  of  the  fundus.  In 
slight  cases  these  appearances  may  barely  exceed  the  normal. 

In  extreme  instances,  the  papilla  is  swollen  to  a  great  size, 
and  may  even  assume  quite  a  mushroom  shape,  while  the  veins 
are  enormously  distended  and  tortuous,  and  the  arteries  are  con- 
tracted so  as  to  be  barely  visible.  Greyish  stride,  also,  extend 
from  the  papilla  into  the  surrounding  retina,  some  flame-shaped 
haemorrhages  are  present  on  or  near  the  papilla,  and,  occasion- 
ally, white  spots  in  the  retina,  and  a  stellate  arrangement  of 
small  white  dots  about  the  macula  lutea,  produce  an  appear- 
ance, which  cannot  be  distinguished  from  albuminuric  retinitis. 
This  extreme  form  is  still  sometimes  termed  Congestion 
Papilla,  or  Choked  Disc  {Stauungspapille),  although  the  theory 
which  originally  suggested  the  term  has  been  abandoned. 
Papillitis  1  (Inflammation  of  the  Optic  Papilla)  is  a  better 

1  I  venture  to  think,  that  the  joint  author  of  a  recent  handbook  is  some- 
what wide  of  the  mark,  when  he  states  that  it  is  "  exceptionally  bad  writers  " 
who  employ  the  term  Papillitis.    I  have  myself  no  hesitation  in  adopting  a 
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term,  expressing,  as  it  does,  more  truly  the  pathological 
condition. 

The  Vision,  even  in  cases  where  the  ophthalmoscopic  signs 
are  highly  developed,  is  frequently  but  little  below  the  normal ; 
while  again  in  other,  and  possibly  less  well-marked  cases,  it 
may  be  reduced  to  jaerception  of  light,  or  even  that  may  be 
wanting.  These  remarkable  differences  in  the  degree  of  blind- 
ness depend,  probably,  on  the  extent  to  which  the  nervous 
elements  of  the  inflamed  part  are  joressed  on,  or  altered,  and 
this  cannot  be  gauged  by  the  ophthalmoscopic  appearances. 

Pathologically,  the  changes  in  the  papilla  consist  in  venous 
hypersemia,  oedema,  hypertrophy  of  the  nerve  fibres,  infiltra- 
tion of  lymph  cells,  and  development  of  connective  tissue. 
Inflammatory  changes,  although  less  j^ronounced,  are  also 
present  in  the  trunk  of  the  nerve  and  its  sheaths. 

Causes. — Inflammation  of  the  optic  nerve  is  most  commonly 
found  in  connection  with  coarse  encephalic  disease.  A 
Cerebral  Tumour  (syphilomata,  tubercle,  glioma,  cysts,  and 
abscesses),  in  particular,  is  the  most  common  cause,  and  is, 
moreover,  usually  present  when  the  papillitis  is  of  an  intense 
kind  (choked  disc).  A  very  small  tumour  situated  anywhere  ^ 
in  the  brain  is  capable  of  producing  ojDtic  neuritis,  although 
unattended  by  meningitis. 

Tubercular  Meningitis  is  the  next  most  common  cause. 
Non-tubercular  meningitis  occasionally  gives  rise  to  optic 
neuritis,  and  sometimes,  also,  cerebro-spinal  meningitis  does  so. 

term,  wliicli  was  proposed  by  oue  of  tlie  most  distinguished  authors  aud  most 
accurate  observers  of  our  day  (Leber  in  G-raefe  und  Sceinisch's  Handbuch, 
vol.  V.  p.  758),  and  wliicli  is  used  by  Dr.  Gowers  {Medical  Ophthalmoscojjy), 
Professor  Deutschmauu  {Ueber  Neuritis  Optica),  and  Mr.  Nettlesliip  {Diseases 
of  the  Eye). 

1  Huglilings  Jackson  {Trans.  OjMhal.  Soc.,  vol.  i.  p.  79),  and  Gowers 
{Medical  Ophihalmoscopy,  p.  127),  state  tliat  optic  neuritis  has  not  been 
noted  with  tumours  of  the  medulla  oblongata.  Edmunds  and  La\rford 
{Trans.  Ophth.  Soc,  vol.  iv.  p.  185)  find  that  tumours  of  the  cortical  motor 
area  do  not  commonly  produce  neuritis,  while  it  is  very  frequent  and  severe 
in  tumours  of  the  cerebellum. 
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Optic  neuritis  is  occasionally  associated  with  Acute  Myelitis,  i 
so  that  inflammation  of  the  optic  nerve,  with  j^aralytic  pheno- 
mena, does  not  exclusively  indicate  cerebral  disease. 

The  Connection  between  Optic  Neuritis  and  Intracranial 
Diseases  has  given  rise  to  much  discussion.  In  cases  of 
tumour,  as  well  as  of  tubercular  meningitis,  a  considerable 
exudation  of  fluid  usually  takes  place  into  the  cavity  of  the 
third  ventricle.  This,  along  with  the  pressure  of  the  neAV 
growth,  or,  alone  in  cases  of  meningitis,  increases  the  intra- 
cranial pressure.  By  reason  of  this  increased  pressure,  the 
subarachnoid  fluid  is  believed  to  be  driven  into  the  subvaginal 
lymph  space  of  the  optic  nerve,  and  to  produce  there  that 
dropsy  of  the  sheath  which  is  found  in  nearly  all  these  cases 
on  careful  post-mortem  examination.  Leber  holds  ^  that  this 
fluid  is  probably  an  irritant,  and,  as  such,  sets  up  the  inflam- 
mation, a  view  which  has  recently  been  corroborated  by 
Deutschmann.2  The  inflammation,  although  most  intense  at 
the  papilla,  near  which  the  fluid  is  collected  in  greatest 
quantity  in  the  cul  de  sac  formed  by  the  termination  of  the 
intervaginal  spaces,  is  not  confined  to  that  place,  as  was 
believed,  but  extends  up  the  trunk  of  the  nerve,  as  micro- 
scojjic  examination  reveals.  Many  observers  *  hold  that,  in  a 
large  number  of  cases,  cerebritis,  recognisable  only  with  the 
microscope,  is  present,  and  that,  an  extension  of  this  process 
down  the  optic  nerve  takes  jDlace.  They  have  ascertained 
that  the  whole  trunk  of  the  nerve  is  involved  in  the  inflamma- 
tion, and  they  seem  to  regard  the  dropsy  of  the  sheath  as  of 
little  or  no  importance  in  the  causation  of  the  optic  neuritis. 
The  view  which  was  originated  by  von  Graefe,  that  the 
extreme  form  of  papillitis,  called   by  him  Stauungspapille 

'  Sharkey  and  La-vvford,  Trans.  Ojyh.  Soc,  iv.  232. 

^  Tm7is.  Internal.  Med.  Congress,  1881,  vol.  iii.  p.  52. 

^  Ueber  Neuritis  Optica,  Jena,  1887.  ■ 

-*  S.  Mackenzie,  Brain,  vol.  ii.  p.  257  ;  W.  Ednnmda,  Trans.  Ophthal. 
Soc,  vol.  i.  p.  112;  Gowers,  Medical  OpUlialmoscoinj,  p.  70;  Brailey, 
Trans.  Internat.  Med.  Congress,  1881,  vol.  iii.  p.  111. 
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(Choked  Disc),  is  due  to  obstructed  outflow  of  blood  through 
the  retinal  vein,  is  now  abandoned. 

Other  causes  for  Optic  Neuritis  are  :  — 

Hydrocephalus. — Here  the  pathogenesis  is  probably  the 
same  as  in  the  foregoing,  but  the  occurrence  of  optic  neuritis 
is,  on  the  whole,  not  very  common  in  this  connection. 

Tvimours  of  the  Orbit. — The  jiath  by  which  these  gro-ivths 
bring  about  ijapillitis  is  still  unknown. 

Inflammatory  Processes  in  the  Orbit :  such  as  caries,  in- 
flammation of  the  retro-orbital  areolar  tissue,  erysipelas  of  the 
head  and  face  extending  to  the  orbital  tissues,  and  periostitis. 
The  presence  of  the  latter  may  often  be  recognised  by  pain 
on  motion  of  the  eyeball,  pain  in  the  eye  and  forehead,  and 
especially  by  pain  on  pressure  of  the  globe  backwards,  and  is 
frequently  of  rheumatic  origin.  Often  in  these  cases  one  eye 
only  is  affected ;  and,  although  the  oplitludmoscopic  appear- 
ances are  sometimes  very  slight,  yet  vision  may  be  quite  lost 
in  a  few  hours  or  days,  atrophy  of  the  nerve  then  rapidly 
setting  in. 

Very  many  of  the  cases,  however,  do  not  go  on  to  atrophy, 
but  end  in  recovery  of  useful  vision. 

Exposiu-e  to  Cold,  especially  if  the  skin  be  heated  and 
perspiring. 

Suppression  of  the  Menstruation. — If,  during  the  mens- 
trual period,  the  flow  be  arrested  by  exposure  to  cold,  wet  feet, 
etc.,  acute  optic  neuritis  with  rapid  blindness  may  come  on. 
Spontaneous  amenorrhoea,  or  even  irregularity  of  menstruation, 
and  the  climacteric  period,  are  liable  to  have  a  similar,  but  more 
chronic,  result.  Nothing  is  definitely  kno-mi  Avith  regard  to 
the  connection  between  the  uterine  and  ocular  disorder ;  but, 
it  is  believed  that  the  latter  is  due  to  "  determination  of  blood  " 
taking  place  to  the  base  of  the  brain,  instead  of  to  the  uterus. 
In  these  cases  the  ophtlmhmscopic  appearances,  as  well  as  the 
blindness,  are  apt  to  be  extreme.  Treatment  here  should  be 
directed  chiefly  to  restoring  the  normal  uterine  functions. 
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Hot  foot-baths  and  Heurteloujj's  leech  to  the  temples  are 
of  i;se. 

Chlorosis. — Here  optic  neuritis  often  is  present,  due  to  the 
disordered  state  of  the  blood,  and  usually  yields  under  the 
influence  of  iron. 

Syphilis. — The  trunk  of  the  optic  nerve  may  become  the 
seat  of  specific  inflammation  in  connection  both  with  congenital 
and  acquired  syphilis.  The  ophthalmoscopic  appearances  may 
be  normal  (retro-bulbar  neuritis),  or  may  present  any  grade  of 
neuritis,  even  to  the  most  pronounced  papillitis.  In  the  latter 
case,  it  would  not  be  possible  to  say,  whether  the  papillitis  be 
due  to  a  syphilitic  gmnma  within  the  cranium,  or  not.  The 
inflammation  often  extends  up  to  the  chiasma. 

Vision  is  usually  much  afi"ected,  and  consecutive  atrophy  of 
the  optic  nerve  is  very  liable  to  come  on. 

The  Treatment  in  these  cases  of  specific  papillitis  must  be 
active  mercurialisation.  According  to  Leber,^  by  this  treat- 
ment, even  if  perception  of  light  be  lost  for  a  period  of  not 
more  than  eight  to  fourteen  days,  hopes  may  be  entertained  of 
its  complete  or  partial  recovery.  Later  on,  iodide  of  potas- 
sium is  indicated. 

Lead  Poisoning. — In  some  cases  of  lead  poisoning,  optic 
neuritis,  not  to  be  distinguished  from  that  of  primary  cerebral 
affections,  is  foimd.  Sometimes  the  ophthalmoscopic  appearances 
are  very  slight,  and  again  quite  pronounced,  the  changes  ex- 
tending into  the  retina  and  simulating  the  retinitis  of  Bright's 
disease,  and,  in  such  cases,  renal  disease  is  likely  to  have 
much  to  do  with  the  causation  of  the  retinitis.  Indeed,  there 
are  those  who,  with  good  opportunities  for  forming  a  correct 
opinion,  deny  the  existence  of  a  specific  lead  neuritis,  and 
hold  that  the  neuritic  aff"ection  in  all  such  cases  is  to  be  referred 
to  albuminuria,  to  effusion  into  the  ventricles  of  the  brain,  and 
subarachnoid  space,  or  to  suppression  of  menstruation.  Occa- 
sionally, optic  atrophy  is  the  first  ophthalmoscopic  appearance 
"  Oraefe  und  Sxmisch'a  Handbuch  der  Aucjenheilkunde,  vol.  v.  p.  823. 
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seen,  but  it  is  probably  consecutive  to  retro-bulbar  neuritis,  as 
sliown  by  white  striae  (perivascularitis)  along  the  vessels. 

The  Vision  is  often  much  affected,  and,  it  is  stated,  that 
sudden  complete  blindness  in  connection  with  an  intercurrent 
attack  of  lead  colic  may  appear  and  pass  off  again.  Consecu- 
tive atrophy  is  liable  to  come  on,  and  then  vision  may  be 
seriously  and  permanently  damaged. 

The  Diagnosis  dejDends  entirely  on  the  presence  of  the  other 
well-known  symptoms  of  lead  poisoning,  the  ophthalmoscopic 
ajapearances  presenting  nothing  pathognomonic. 

The  Treatment  is  that  for  general  lead  poisoning,  or  for  the 
immediate  cause  of  the  neuritis. 

Multiple  Sclerosis. — In  these  cases  the  inflammation  is  very 
ephemeral,  and  rapidly  gives  place  to  atrophy. 

Hereditary  and  Congenital  Predisposition. — It  has  been 
observed,^  that  optic  neuritis,  Avithout  immediate  cause,  may 
attack  several  members  of  a  family,  and  that  the  tendency  to 
it  may  extend  over  seA^eral  generations.  It  makes  its  appear- 
ance in  these  instances  about  the  eighteenth  or  twentieth  year 
of  age,  and  confines  itself  almost  exclusively  to  the  males.  The 
patients  may  be  perfectly  healthy  in  all  other  respects,  but 
many  of  them  suffer  from  other  affections  of  the  nervous 
system.  Both  eyes  are  affected,  the  defect  of  vision  being  a 
central  amblyoijia,  from  which  recovery  is  rare;  but  yet, 
although  the  ophthalmoscopic  appearances  gradually  become 
those  of  atrophy,  the  perij)heral  portions  of  the  field  retain 
their  functions. 

As  to  the  Treatment  of  these  cases  due  to  hereditary  and 
congenital  predisposition,^  MoorenemiDloys  a  seton  in  the  back 
of  the  neck  in  the  early  periods,  and,  later  on,  nitrate  of  silver 


1  Leber,  A.  v.  Oraefe's  Arcliiv,  vol.  xvii.  pt.  2,  p.  249,  and  Grae/e  und 
Scemisch's  Handbuch,  vol.  v.  p.  824. 

2  Mooreu,  Ophthal.  Bericht,  1867,  p.  305,  and  1874,  p.  87  ;  and  Funf 
Lustern  OpMhal.  Wirksamkeit,  1882,  p.  248  ;  Norris,  Trans.  Amcr.  Ophtlw.l. 
Soc,  1884,  p.  662  ;  Story,  OpMhal.  Rev.,  1886,  p.  33. 
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internall3^  Leber  has  found  benefit  from  a  mild  course  of 
mercurial  inunction. 

The  two  follo-vving  diseases,  Chronic  Eetro-bulbar  Neuritis 
or  Central  Amblyopia,  and  Optic  Neuritis  with  Persistent 
Dropping  from  the  Nostril,  must  be  treated  of  separately, 
omng  to  the  well-defined  etiology  of  the  one,  and  the  peculiar 
symptoms  of  the  other. 

Chronic  Retro-bulbar  Neuritis,  or  Central  Amblyopia 
(Toxic  Amblyopia). — Until  within  recent  years,  it  was  not 
clearly  known,  whether  these  two  terms  should  be  applied  to 
one  and  the  same  disease,  or  whether  we  had  to  deal  here  with 
two  distinct  processes.  There  is  a  class  of  cases,  which  were 
admittedly  due  to  an  inflammatory  process  in  the  trunk  of  the 
nerve,  the  causes  and  symptoms  of  which  were  very  similar  to 
those  of  central  amblyopia ;  while,  there  was  strong  presumjj- 
tive  evidence,  that  the  latter  affection,  often  known  as  Toxic 
Amblyopia,  was  due  to  a  retro-bulbar  inflammation,  but  direct 
proof  of  the  fact  was  wanting.  Thanks  to  late  investigations,-^ 
there  is  now  no  doubt  but  that  we  have  here  to  deal  with  only 
one  disease. 

Symptoms. — The  affection  of  vision  often  comes  on  rather 
rapidly.  The  j^atient  may  complain  of  a  glimmering  mist 
which  covers  all  objects,  especially  in  a  bright  light,  and  the 
acuteness  of  vision  is  reduced.  At  the  commencement,  there 
is  no  defect  in  the  field  of  vision,  but  simply  a  general  dimness 
of  vision.  At  a  somewhat  later  stage,  examination  of  the  field 
discovers  no  defect  for  a  white  object ;  yet,  if  a  small  pale 
green  object  be  employed,  it  will  generally  be  ascertained,  that, 
at  a  region  close  to  the  point  of  fixation,  the  colour  is  not  re- 
cognised, but  seems  gray  or  white,  pink  may  seem  blue,  and 
red  may  appear  brown  or  black ;  while  in  other  parts  of  the 
field  the  colours  are  recognised  up  to  their  normal  boundaries. 

1  Samelsolin,  A.  v.  Graefe's  Archiv,  xxviii.  pt.  1,  p.  1  ;  Nettlesliip  and 
Walter  Edmunds,  Trans.  OjMhal.  Soc,  vol.  i.  p.  124  ;  Ulithoff,  von  Omefe's 
Archiv,  xxxii.  p.  4. 
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This  is  a  central  colour-scotoma.  As  tlie  disease  advances,  a 
white  object  will  be  but  indistinctly  seen  in  the  scotoma ;  and, 
in  some  rare  cases,  all  power  of  perception  within  its  area  may 
be  lost,  even  the  flame  of  a  candle  not  being  recognised. 
Hence  the  name  Central  Amblyopia.  The  scotoma  is  usually 
oval  in  shape,  its  long  axis  horizontal,  and  extends  from  the 
fixation  point  towards  the  blind-spot  of  Mariotte  (paracentric), 
but  occasionally  it  is  of  much  larger  dimensions,  and  some- 
times surrounds  the  fixation  point  (pericentric). 

Even  when  the  scotoma  is  very  pronounced,  it  remains 
"  relative,"  i.e.  it  is  not  observed  by  the  patient  as  a  dark  spot 
in  the  field,  as  is  a  scotoma  due  to  disease  in  the  outer  retinal 
layers  (p.  325).  The  patients  usually  assert  that  they  see 
better  in  a  dim  than  in  a  strong  light.  The  afi"ection  is  always 
binocular,  and,  as  a  rule,  there  is  but  little  diS"erence  between 
the  vision  of  the  two  eyes. 

The  Progress  of  the  disease  is  slow,  occuiDying  weeks  or 
months.  Kestoration  of  normal  vision  usually  takes  place,  if 
the  defect  of  vision,  although  of  extreme  degree,  be  not  of  old 
standing.  In  the  latter  case,  while  recovery  of  central  vision 
cannot  be  expected,  the  functions  in  the  periphery  of  the  field 
are  usually  maintained ;  and,  consequently,  these  people,  al- 
though incapacitated  from  reading,  writing,  and  other  fine 
work,  do  not  lose  their  power  of  guiding  themselves. 

Causes. — With  but  few  exceptions,  the  subjects  of  this  disease 
are  men,  probably  because  their  habits  and  modes  of  life  ex- 
pose them,  more  than  women,  to  the  influences  which  produce 
it.  These  are : — Exposure  to  cold  and  wet.  Cold  blasts  on 
the  body,  especially  the  heated  face  (Samelsohn).  But  the 
most  common  cause  is  excess  in  the  iise  of  alcohol,  or  of 
tobacco  (toxic  amblyopia),  or  of  both.  I  think  the  kind  of 
alcoholic  indulgence  most  likely  to  develope  the  disease  is  the 
frequent  drinking  of  small  doses  of  the  stimulant.  The  indi- 
vidual who  often  gets  thoroughly  drunk,  and  between  times 
drinks  but  little,  is  less  liable  to  central  amblyopia,  than  he 
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who,  although  never  incapable  of  transacting  his  business,  takes 
many  half  glasses  of  whisky  or  brandy  during  the  day.  Dys- 
pepsia, and  loss  of  appetite,  are  constantly  present  in  these  cases. 
Other  signs  of  chronic  alcoholism  need  not  be  present,  but  one 
often  sees  trembling  of  the  hand  and  head,  sleeplessness,  and 
even  delirium  tremens.  The  kind  of  tobacco  most  likely, 
when  used  in  excess,  to  give  rise  to  central  amblyopia,  is  shag 
or  twist.  Other  Idnds  of  pipe-tobacco  and  cigars  may  cause 
it,  but  I  have  not  known  of  a  case  due  to  cigarette  smoking. 

Excess  in  alcohol  is  usually  combined  with  excessive  smok- 
ing, but  cases  of  pure  alcohol-amblyopia  certainly  do  occur— 
although  some  English  authors  deny  it— as  well  as  pure  tobacco- 
amblyopia.  The  most  common  age  for  tobacco-amblyopia  is 
from  35  to  50,  a  time  of  life  when  men  do  well  to  give  up,  or 
to  very  much  reduce  their  use  of  tobacco,  as  well  as  of  alcohol. 

Central  amblyopia  has  also  been  observed  in  diabetes,  and 
in  poisoning  from  bisulphide  of  carbon,^  so  largely  used  in  the 
manufacture  of  india-rubber. 

The  ophthalmoscopic  appearances  are  either  quite  normal ;  or, 
there  is  slight  hypersemia  of  the  papilla  and  retinal  vessels ;  or^ 
in  addition,  there  may  be  slight  indistinctness  of  the  margins 
of  the  papilla,  and  sometimes  white  striaj  along  the  vessels, 
especially  before  they  leave  the  papilla.  All  the  primary  ap- 
pearances, if  any  be  present,  soon  pass  away,  and  give  place  to  a 
greyish  whiteness  of  the  temporal  side  of  the  papilla,  Avhile  the 
nasal  portion  remains  of  normal  appearance,  as  do  also  the 
vessels.  At  a  very  advanced  stage,  in  some  cases,  the  whole 
papilla  presents  the  appearance  of  white  atrophy. 

The  pathological  changes  observed  by  Samelsohn,  Nettleship 
and  Walter  Edmunds,  and  Uhthoff,  in  the  optic  nerve,  consist 
m  an  mterstitial  neuritis  at  its  axis,  commencing  so  high  up 
as  the  optic  foramen,  and  leading  to  proliferation  of  connec- 
tive tissue,  and  to  secondary  descending  atrophy  of  a  certain 
bundle  of  nerve  fibres.  These  are  doubtless  the  fibres  which 
1  Trans.  Ophth.  Soc,  vol.  v.  p.  149. 


350 


DISEASES  OF  THE  EYE. 


[CHAI'.  XIX. 


supply  the  region  of  the  macula  lutea.  The  changes  are  ana- 
logous to  those  which  take  place  in  the  liver  and  brain  as  the 
result  of  chronic  alcoholism. 

Treatment  consists,  above  all,  in  total  abstinence  from  the 
poison  in  question.  The  patients  are  generally  ready  to  pro- 
mise this,  but  they  often  do  not  act  vcp  to  their  intentions. 
When  they  do  so,  improvement  rapidly  takes  place  in  most 
cases  which  are  not  too  far  gone,  without  any  other  treatment ; 
but  the  cure  may  be  promoted  by  the  use  of  iodide  of  potas- 
sium in  large  doses,  Heurteloup's  artificial  leech  or  dry  cupping 
to  the  temples,  hot  foot-baths,  and  Turkish  baths.  Strychnine 
hyiJodermically  {-^  grain  daily)  in  the  temple  is  often  of  use, 
and  phosphorus  and  strychnine  may  be  given  internally. 
Whatever  remedy  be  used  internally,  care  should  be  taken 
that  it  does  not  produce  or  increase  dyspepsia,  and  it  may  be 
necessary  to  restrict  the  internal  medicine  for  a  time,  or  alto- 
gether, to  a  stomachic  tonic.  Sleeplessness  should  be  com- 
bated with  chloral  and  bromide  of  potassium.  Treatment  may 
have  to  be  continued  for  some  weeks  before  a  cure  can  be 
noted. 

Optic  Neuritis  Associated  with  Persistent  Dropping 
of  Watery  Fluid  from  the  Nostril. 

Nettleship  ^  (one  case),  Priestley  Smith  ^  (two  cases),  Leber  ^ 
(one  case),  and  Emrys  Jones*  (one  case)  have  placed  on 
record  five  Avell  observed  cases  of  this  remarkable  disorder, 
and  three  others  have  been  observed  by  Elliotson,  Baxter,  and 
Paget.  These  patients  suflfered  from  a  persistent  watery  dis- 
charge from  the  nose  (usually  the  left  nostril),  with  more  or 
less  severe  cerebral  symptoms : — violent  headache,  epileptic 
attacks,  vomiting,  stupidity,  sleepiness,  unconsciousness, 
delirium,  weakness  of  the  lower  extremities,  and  a  high  degree 
of  amblyopia,  or  even  blindness,  of  both  eyes,  due  to  papillitis 


1  Ophthal.  Rev.,  1883,  p.  1.  "  Ibid.,  1883,  p.  4. 

3  A.  V.  Graefe's  Archiv,  xxix.  pt.  1,  p.  271. 
■»  Meeting  Bi-itisli  Med.  Assoc.,  Dublin,  1887. 
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followed  by  atrophy.    In  Leber's  case,  moreover,  there  was 
loss  of  smell ;  and  in  Nettleship's  case  palpitation  of  the  heart 
and  prominence  of  the  eyes.    The  fluid  which  ran  from  the 
nostril  was,  according  to  Lebei',  identical  in  its  analysis  with 
that  of  the  cerebro-spinal  fluid,  while  Nettleship  and  Priestley 
Smith  foimd  it  to  difier  somewhat  from  that  fluid.    When,  in 
P.  Smith's  case,  it  occasionally  ceased  to  flow,  the  cerebral 
symptoms  were  brought  on,  or  increased  in  violence.  Leber's 
case  was  one  of  internal  hydrocephalus,  and  he  regards  the 
fluid  as  coming  from  the  third  ventricle  through  a  small  open- 
ing in  the  ethmoid  bone ;  or,  the  fluid  possibly  passed  from  the 
subdixral  space  along  the  lymph  spaces,  which,  according  to  Axel 
Key  and  Eetzius,  surround  the  olfactory  nerves.  But  Priestley 
Smith  and  Nettleship  considered  the  fluid  as  simply  nasal,  and 
due  to  the  presence  of  small  polypi,  and  did  not  try  to  account 
for  its  occurrence  in  connection  with  the  cerebral  and  ocular 
symptoms.    The  first  of  these  two  views  is  probably  the  correct 
one. 

The  Prognosis  for  vision  is  bad,  while  the  cerebral  affection 
threatens  even  the  life  of  the  patient. 

Treatment,  which  should  be  in  conformity  with  the  head 
symptoms,  has  not  proved  of  use. 

Atrophy  of  the  Optic  Nerve.— This  disease  may  be 
secondary  to  some  other  optic  nerve  or  retinal  affection,  or,  it 
may  be  a  primary  disease.  The  vision  is  seriously  affected, 
and  complete  blindness  is  the  usual  result.  With  the  ophthal- 
moscope the  optic  papilla  is  seen  to  have  lost  its  delicate  pink 
colour,  and  to  have  become  white  or  greyish,  while  it  is  often 
cupped,  and  the  vessels  are  apt  to  be  diminished  in  calibre. 

Atrophy  of  the  Optic  Nerve  may  result  :— 

L  From  Optic  Neuritis.— The  ophthalmoscopic  appearances 
consist  in  a  white  or  greyish-white  colour  of 'the  papilla,  with 
very  diminished  retinal  vessels ;  and,  along  both  sides  of  the 
vessels,  far  into  the  retina,  are  seen  white  lines,  which  some- 
times even  obscure  the  vessels,  and  which  are  due  to  hyper- 
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trophy  of  their  coats.  The  diminution  in  calibre  of  the  vessels 
is  a  sign  of  neuritic  atrophy,  but  is  not  always  present,  and  is 
moreover  found  with  other  forms  of  atrophy.  Other  signs  of  this 
form,  also  not  constant,  are  : — a  certain  opacity  of  the  papilla, 
and  that  the  lamina  cribrosa  is  not  generally  visible,  owing  to 
development  of  connective  tissue  at  the  papilla.  It  is,  evidently, 
not  always  possible  to  recognise  any  given  case  as  of  neuritic 
origin. 

Symptom. — Central  vision  is  lowered,  and,  in  addition,  the 
field  of  vision  becomes  contracted,  usually  more  at  the  nasal 
side.  Subsequently,  the  temporal  side  of  the  field  becomes 
contracted,  and,  finally,  a  small  eccentric  portion  of  the  field  to 
the  temporal  side  may  be  all  that  remains,  or,  even  this  may 
disappear  and  absolute  amaurosis  result.  The  colour-vision  is 
always  much  affected.  The  light-sense  is  affected,  so  that  there 
is  diminished  sensibility  for  differences  of  illumination ;  while, 
in  choroido-retinal  diseases,  there  is  defect  in  the  quantitative 
perception  of  light,  the  minimum  quantity  being  larger  than 
normal.'^ 

2.  From  Pressure.— Tsxi^  may  be  brought  about  by  a  tumour 
anywhere,  in  the  course  of  the  nerve,  by  inflammatory  exuda- 
tions, by  a  splinter  of  bone  in  cases  of  fracture  of  the  skull, 
and,  also,  by  pressure  upon  the  chiasma  by  the  floor  of  the 
distended  third  ventricle,  in  cases  of  internal  hydrocephalus. 

3.  From  Embolism  of  the  Central  Artery  of  the  Bctina. — In 
these  cases  the  contraction  of  the  vessels  is  usually  extreme. 

4.  From  Syphilitic  Retinitis,  Retinitis  Pigmentosa,  and  Chorio- 
retinitis. The  vessels  here  are  much  attenuated,  and  the  altered 
colour  of  the  optic  disc  is  a  dull  yellow,  rather  than  white 
or  grey. 

5.  From,  or  rather  associated  icith,  Disease  of  tlie  Spinal  Cord 
{Spinal  Amaurosis),  especially  locomotor  ataxy.  Optic  atrophy 
is  often  an  early  symptom  in  the  latter  disease ;  but,  again,  it 
may  not  come  on  until  the  affection  of  the  gait  is  weU  pro- 

1  Bjerrum,  v.  Uraefe's  Arcldv,  xxx.  pt.  2,  p.  201. 
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uoiinced ;  while,  in  still  other  cases,  it  is  never  jjresent  at  any 
stage.  Atrophy  is  more  rarely  found  with  insular  sclerosis 
and  lateral  sclerosis  of  the  spinal  cord ;  and  in  general  paralysis 
of  the  insane,  although  spinal  disease  is  not  always  present, 
atrophy  of  the  papilla  frequently  occurs. 

It  is  probable  ^  that  the  disease  commences  at  the  pajjilla  in 
spinal  cases.  The  ophthalmoscope  displays  a  pajsery-white,  or 
bluish-white,  papilla,  which,  in  advanced  stages,  often  becomes 
cupjDed.  The  retinal  arteries  are  usually  extremely  reduced  in 
calibre,  and  the  veins,  too,  may  be  small ;  but,  again,  the  retinal 
vessels  may  differ  but  little,  or  not  at  all,  from  the  normal. 

Symptoms. — Central  vision  is  affected  at  an  early  stage  in  the 
disease,  and  eccentric  contraction  of  the  field  usually  appears  at 
the  same  time.  The  contraction  may  be  concentric,  or  it  may 
be  more  marked  in  one  direction  than  another,  and  opinion  is 
divided  as  to  the  direction  commonly  first  involved.  This  con- 
centric contraction  advances  gradually  towards  the  centre  of  the 
field  from  every  side,  until  it  finally  engulfs  the  fixation  point. 

Occasionally,  the  affection  begins  as  a  central  scotoma, 
accompanied  by  eccentric  defects  of  the  field.  Colour-blindness 
is  an  almost  constant  symptom.  As  a  rule,  absolute  blindness 
is  brought  about  in  the  course  of  a  year  or  two. 

6  (and  finally).  Optic  Atrophy,  of  the  progressive  form 
just  described,  may  occur,  As  a  Purely  Local  Disease,  wthout 
any  other  defect  in  the  system.  The  prognosis  for  the  sight 
in  such  cases  is  as  bad  as  that  in  spinal  cases. 

Treatment. — In  neuritic  atrophy,  so  long  as  there  are  still 
signs  of  active  inflammation,  antiphlogistic  measures — Heurte- 
loup's  leech  to  the  temple,  hot  foot-baths,  rest  of  body  and 
mind,  dark  room,  iodide  of  potassium,  and,  especially,  mercury 
internally,  when  otherwise  admissible — are  to  be  adopted.  At 
a  later  period,  h3rpodermic  injections  of  strychnia  gr.  in- 
creased gradually  to  -^V  or  gr.  once  a  day),  and  galvanism, 
may  be  tried. 

»  Nettleship,  Trans.  Ophthal.  Soc. ,  188-3,  p.  249. 
2  A 
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In  spinal  amaurosis,  and  in  optic  atrophy  occurring  as  a  local 
disease,  strychnia  hypodermically  and  the  galvanic  current 
sometimes  improve  vision  for  a  time.  Phosphorus  internally 
may  be  given. 

The  treatment  for  optic  atrophy,  due  to  causes  2,  3,  and  4, 
is  to  be  directed  to  the  i^rimaiy  disease. 

The  Prognosis  is  very  bad,  for  although  every  therapeutic 
measure  may  have  been  employed,  amaurosis  is  the  ultimate 
I'esult,  as  a  riUe. 

Tumours  of  the  Optic  Nerve. — These  are  extremely 
rare.  The  chief  forms  are  myxoma,  glioma,  and  gliosarcoma 
or  myxosarcoma. 

The  symptoms  which  von  Graef e  ^  held  to  be  most  character- 
istic of  the  presence  of  a  tumour  of  the  optic  nerve  were : — 
Increasing  protrusion  of  the  eyeball  forwards  and  outwards, 
with  retention  of  its  motion,  and  without  displacement  of  its 
centre  of  rotation.  The  tumour  is  soft,  so  that  the  eyeball 
can,  as  it  were,  be  pushed  back  into  it,  and  there  is  no  pain. 

The  growth  of  these  tumoui's  is  slow.  It  is  sometimes 
possible  to  remove  such  a  tumour,  and  yet  to  jjreserve  the 
eyeball,  by  dislocating  the  latter  during  the  operation.  As  a 
rule,  it  is  necessary  to  enucleate  the  eyeball  in  order  to  reach 
the  tumour,  and,  if  the  growth  have  involved  the  surrounding 
orbital  tissues,  these,  too,  must  be  taken  away. 

Injuries  of  the  Optic  Nerve. — In  addition  to  those 
injuries  which  result  from  direct  violence  vnih.  sharp  instru- 
ments, etc.,  entering  the  orbit,  the  optic  nerve  may  be  injured 
in  falls  on  the  head.  Fractures  of  the  base  of  the  skull  fre- 
quently involve  injury  to  the  optic  nerve.  But,  even  where 
no  fracture  occurs,  blindness  wdth  atrophy  of  the  optic  nerve 
may  come  on,  usually  only  in  one  eye,  and  in  these  cases  con- 
cussion of  the  nerve  at  its  passage  through  the  optic  foramen, 
or  an  extravasation  of  blood  in  the  sheath  of  the  nerve,  is 
probably  the  direct  cause  of  the  atrophy. 

1  Archiv  fur  Ophthal,  vol.  x.  pt.  1,  p.  194. 
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Glycosuric  Amblyopia, — In  addition  to  the  retinal  affec- 
tions dependent  upon  diabetes,  we  recognise  the  occasional 
occurrence  in  that  disease  of  defects  of  vision,  which  are  referred 
to  disorder  of  the  optic  nei've,  and  which  are  not  always 
accompanied  by  ophthalmoscopic  changes.  These  defects  of 
vision  are  found  in  the  form  of : — 1.  Central  Amblyopia  (see 
p.  349),  or,  in  slighter  cases,  amblyopia  without  central  scotoma. 
Occasionally,  high  degrees  of  amblyopia  with  concentric  con- 
traction of  the  field  of  vision,  and  yet  negative  ophthalmo- 
scopic appearances,  are  present.  2.  Atrophy  of  the  optic 
nerve.  This  may  appear  in  the  usual  form  as  j^rogressive 
blindness,  %vith  concentric  contraction  of  the  field  of  vision ; 
or,  it  may  come  on  after  the  slighter  form  of  amblyopia 
has  existed  for  some  time.  It  is  probable  (Leber)  that  these 
apparently  diff"erent  kinds  of  blindness  depend  upon  similar 
pathological  processes,  and  merely  indicate  degrees  of  the 
latter.  In  what  these  processes  consist  is  still  unknown ;  but 
the  tendency  to  haemorrhages  in  the  retina  in  diabetes  makes 
it  likely,  that  haemorrhages  in  the  optic  nerve  are  sometimes 
the  source  of  the  amblyopia  in  question ;  while,  in  those  cases 
with  central  scotoma,  it  is  no  doubt  ^  due  to  retro-bulbar  neuritis 
similar  to  that  produced  by  tobacco,  etc. 

Amblyopia  is  sometimes  the  only  symptom  of  diabetes ; 
and,  consequently,  as  Leber  points  out,  it  is  of  the  utmost 
importance  to  examine  the  urine  for  sugar  in  every  case  of  am- 
blyopia, where  the  ophthalmoscopic  appearances  are  negative, 
or  where  the  only  abnormality  is  atrophy  of  the  optic  papilla. 

The  Treatment  indicated  is  solely  that  for  the  general  disease, 
and  the  prognosis  for  vision  depends  upon  the  amenability  of 
the  latter  to  treatment,  and  upon  the  extent  to  which  organic 
changes  in  the  optic  nerve  have  gone.  Hirschberg  ^  inclines 
to  the  view  that  diabetic  amblyopia  constitutes  a  serioup 
symptom  for  the  life  of  the  patient. 

^  Nettleship  aud  Edmuiuls,  Trans.  Ophtluil.  Soc,  vol.  i.  p.  124. 
-  Centralbl.  f.  p.  Aut/enheilk. ,  1886,  p.  199. 
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Haemorrhages  from  the  Stomach,  Bowels,  or  Uterus 

are  capable  of  giving  rise  to  serious  and  incurable  blindness. 

Blindness  during,  or  immediately  after,  a  severe  haemorrhage 
is  probably  due  to  insufficient  blood-supply  to  the  nerve-centres 
and  retina,  accompanying  general  exhaustion  of  the  system. 
For  such  cases  the  prognosis  is  favourable. 

But  there  is  another  class  of  cases  of  very  much  more  serious 
import.  In  these  the  defect  of  vision  does  not  come  on  for 
from  two  to  fourteen  days  after  the  haemorrhage,  when  the 
general  system  is  recovering.  Comparatively  slight  haemor- 
rhages, even,  which  caused  no  marked  anaemia,  are  said  to 
have  been  followed  by  blindness.  The  connection  between 
the  loss  of  blood  and  of  sight  in  these  cases  is  not  yet  clearly 
made  out.  Leber  inclines  to  the  belief,  that  this  blindness  is  due 
to  an  extravasation  of  blood  at  the  base  of  the  skull,  and  into 
the  sheath  of  the  optic  nerve ;  but,  even  then,  the  relationship 
between  this  and  the  stomachic  or  uterine  haemorrhage  is  not 
made  clearer.  Papillitis  has  been  several  times  noted  with  the 
ophthalmoscope  in  these  cases ;  and  this  circumstance  makes 
it  probable  that  neuritis  is  the  immediate  cause  of  blindness — 
even  in  those  cases  which  show  no  ophthalmoscoijic  sign  of  it — 
and  hydraemia  may  be  presumed  to  be  the  poisonous  influence 
which  calls  forth  the  neuritis. 

The,  Defect  of  Vision  may  be  but  slight,  or  it  may  amoimt  to 
absolute  amaurosis.  Both  eyes  are  usually  affected  in  equal 
degree ;  but  cases  have  been  observed  in  which  one  eye  was 
completely  amaurotic,  while  the  vision  of  the  other  eye  was 
quite  normal,  and  one  such  case  is  sufficient  to  prove  that  the 
lesion  is  peripheral ;  in  fact,  that  it  lies  in  each  instance  on 
the  distal  side  of  the  optic  chiasma.  The  field  of  vision  is 
frequently  contracted,  either  concentrically  or  segmentally ; 
and,  even  when  central  vision  recovers,  the  field  may  remain 
contracted. 

The  ophthalmoscopic  appearances  which  are  present  immedi- 
ately on  the  occurrence  of  the  blindness,  have  not  as  yet  been 
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observed.  A  few  weeks  later  they  have  Ijeeii  found  to  be 
different  in  different  cases.  They  have  been  found,  at  this 
period,  normal;  or,  presenting  slight  paleness  of  the  papilla  and 
contraction  of  the  arteries ;  or,  there  was  marked  j^aleness  of 
the  papilla,  and  the  arteries  were  extremely  contracted,  with 
slight  distension  of  the  veins ;  or,  paleness  of  the  papilla  was 
present,  but  its  margins  were  indistinct,  and  the  surrounding 
retina  somewhat  swollen,  while  the  retinal  vessels  were  normal. 
Small  haemorrhages  have  repeatedly  been  seen  in  the  neighbour- 
hood of  the  papilla.  At  later  periods,  well-marked  optic  atrophy 
is  frequently  observed. 

Prognosis. — If,  in  the  Iseginning,  the  defect  of  vision  be 
merely  amblyopia  and  not  complete  blindness,  hopes  may  be 
entertained  of  marked  improvement,  or  of  complete  recovery. 
But  Mooren  has  seen  slight  amblyopia  pass  into  permanent 
amaurosis. 

Haemorrhages  from  the  stomach  are  those  which  are  followed 
by  the  most  complete  and  permanent  blindness,  while  uterine 
hfemorrhages  are  more  commonly  followed  by  less  serious 
degrees  of  blindness. 

TJie  Treatment  must  consist  in  internal  remedies  calculated 
to  correct  the  general  ansemia,  such  as  iron,  beef  tea  and  meat 
extracts,  wine,  etc.  Strychnine  hypodermically,  to  stimulate 
the  nerve,  may  be  employed. 


CHAPTER  XX. 


AMBLYOPIA  AND  AMAUROSIS  ^  DUE  TO 
CENTRAL  AND  OTHER  CAUSES. 

Hemianopsia. — This  term  implies  a  loss  of  sight  in  one  half 
of  the  field  of  vision,  usually  of  each  eye,  consequent  upon  a 
lesion  at  the  centre  of  vision,^  at  the  chiasma,  or  at  some  point 
in  the  course  of  the  visual  fibres  between  these  two  places.  It 
is  not  used  for  cases  in  which  one  half  of  the  field  is  lost,  owing 
to  disease  within  the  eye  itself. 

^  The  term  Amblyopia  is  usually  employed  to  signify  defective  vision  due 
to  disease  or  functional  disturbance  of  tlie  retina,  optic  nerve,  or  visual  centres, 
but  witli  healthy  ophthalmoscopic  appearances,  or  with  signs  only  of  optic 
atrophy.  Amaurosis  means  total  loss  of  sight,  with  similar  ophthalmoscopic 
appearances.  Yet,  the  use  of  these  terms  ynll  be  found  sometimes  to  exceed 
the  definitions  here  stated. 

^  According  to  Ferrier  (The  Functions  of  IM  Brain,  2d  ed.,  1886,  p.  172), 
the  visual  centre  occupies  the  angular  gyrus  and  occipital  lobe,  a  region  which 
he  terms  the  Occipito- Angular  Region. 

A  study  of  recorded  clinical  cases  mth  autopsies  has  led  Wilbrand  {Zur 
Biagnostih  der  Gehirn  Krankheiten,  Wiesbaden)  to  the  conclusion  that  the 
centres  for  the  tliree  visual  perceptions  (colour,  form,  and  light)  are  distinct 
from  each  other  in  the  cortex  of  the  occipital  lobe,  although  they  lie  very  close 
together.  Also,  inasmuch  as,  in  hemianopsia,  the  colour-sense  and  form-sense 
may  be  lost  and  the  light-sense  retained,  while  the  latter  is  never  lost  without 
the  two  former  being  also  wanting,  it  is  probable  that  the  fibres  which  conduct 
the  colour  and  form  senses  pass  through  the  centre  for  the  light-sense:  and,  .is 
the  form-sense  is  never  lost  without  the  colour-sense  being  also  absent,  although 
the  colour-sense  may  be  wanting  while  both  form-sense  .and  light-sense  are 
good,  it  is  probable  that  the  fibres  for  the  colour-sense  pass  through  the  centre 
for  form-sense,  as  well  as  through  that  for  light-sense.  In  short,  we  may 
imagine  the  centres  for  the  three  visual  perceptions  to  be  arranged  in  three 
layers,  the  outermost  being  that  for  colour,  the  central  one  for  form,  while  the 
innermost  is  for  light  (c,/,  I,  Fig.  124). 
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Fiu.  117. 


Fig.  118. 


The  line  dividing  the  seeing  from  the  blind  half  passes 
vertically  down  the  centre  of  the  field,  as  in 
Fig.  117.    Sometimes  this  line  lies  a  little 
to  one  side  of  the  centre  of  the  field,  so  as  to 
admit  of  the  latter  being  included  in  the 
seeing  part,  as  in  Fig.  118 ;  and,  sometimes, 
although  in  other  respects  the  dividing  line 
lies  in  the  centre  of  the  field,  it  circumvents 
the  fixation  point,  so  as  to  leave  it  free  as  in 
Fig.  119,  and,  probably,  this  is  the  most 
common   arrangement.      Again,  although 
rarely,  the  dividing  line  may  have  an  oblique 
direction  as  in  Fig.  120.    It  is  probable  that 
such  fields  as  Figs.  118  and  120  are  due  to 
some  peculiar  arrangement  in  the  decussa- 
tion of  the  nerve  fibres  in  the  individual  case. 
Further,  cases  occur  which  are  properly  re- 
garded as  hemianopsia,  and  yet  in  which 
only  a  sector  of  one  side  of  the  field  is  want- 
ing, as  in  Fig.  121.    Figs.  117,  118,  119, 
and  120  would  be  called  complete  hemi- 
anopsia, while  Fig.  121  Avould  be  termed  in- 
complete, or  partial,  hemianopsia.  Finally, 
if  all  three  visual  perceptions  be  lost,  the 
hemianopsia  is  called  absolute ;  but,  if  only 
one  (colour)  or  two  (colour  and  form)  be 
wanting  in  the  defective  part  of  the  field,  it 
is  termed  relative  hemianopsia.     The  vast 
majority  of  cases  of  hemianopsia  are  abso- 
lute. 

Homonymous  Hemianopsia  is  the  most 
frequent  form.  In  it  the  corresponding  half 
—the  right  half  or  the  left  half— of  the  field 
in  each  eye  is  wanting,  as  in  Fig.  122,  in 
which  the  left  side  of  the  fields,  from  the       fio.  121. 


Fig.  119. 


Fig.  120. 
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patient's  point  of  view,  is  blind,  implying  a  loss  of  function  in 


Fig.  122. 


the  right  half  of  each  retina. 

Temporal  Hemianopsia  is  loss  of  vision  in  the  outer  side  of 
each  field,  in  consequence  of  loss  of  power  in  the  median  half 
of  each  retina  (Fig.  123).    It  is  by  no  means  so  common  as- 


Fig.  123. 


the  homonymous  form. 

Superior  or  Inferior  Hemianopsia,  also  called  Altitudinal 
Hemianopsia,  in  which  the  upper  or  lower  half  of  the  field  is 
bhnd,  is  very  rare ;  and  it  is  doubtful  whether  Nasal  Hemian- 
opsia has  really  been  observed,  although  it  has  been  described. 
In  the  latter  the  inner  side  of  the  field  of  one  eye  only  is  lost, 
OAving  to  defective  function  of  the  temporal  side  of  the  retina. 

Tlie  Localisation  of  the  Lesion  in  Cases  of  Hemio/mpsia  is  a 
subject  of  interest,  and,  in  Adew  of  recent  advances  in  cerebral 
surgery,  of  practical  importance. 

If  Fig.  124  be  taken  as  representing  the  central  origin  of 
the  optic  fibres,  their  course  to  the  eye,  and  distribution  to  the 
retina,  it  will  be  seen  that  all  the  fibres  from  the  central  por- 
tion of  the  retina  cross  over  to  the  opposite  hemisphere  of  the 
Ijrain  ;  one  half  passing  through  the  chiasnia  and  opposite  tract, 
while  the  other  half  passes  through  the  optic  tract  on  the  same 


Fig.  124. — Diagi'am  of  Course  of  Optic  Fibres  (adapted  from  Sharkey^), 
with  the  centres  for  the  Tlu-ee  Visual  Perceptious,  and  Relations  to  Fields  of 
Vision  added. 

R.F.,  Right  field  of  vision  ;  L.F.,  Left  field  of  vision;  R.E.,  Right  eye 
(retina);  L.E.,  Left  eye  (retina);  Tr.  and  Tr.,  Optic  tracts;  R.C.C.  and 
L.C.C.,  Right  and  left  cortical  centres;  C.  and  C. ,  Central  fibres  (angular 
gyrus,  Ferrier) ;  P.  and  P.,  Peripheral  fibres  (occipito-angular  region,  Ferrier) ; 
l,f,  candZ,/,  c.  Centres  for  the  three  visual  perceptions — light  {I),  form  (/),  and 
colour  (c) — arranged  in  layers  ;  1,  Lesion  of  right  tract  -  left  liemianopsia, 
the  line  of  demarcation  passing  through  the  fixation  point ;  2,  Lesion  of 
chiasma  =  bitemporal  hemianopsia,  the  line  of  demarcation  passing  through 
the  fixation  point ;  3,  Lesion  of  cortex  (central  fibres)  —  defective  central 
vision  of  opposite  eye,  and  partly  accounting  for  crossed  amblyopia  ;  4,  Lesion 
of  cortex  (peripheral  filjres)  =  left  homonymous  hemianopsia,  the  line  of  de- 
marcation passing  round  the  left  side  of  the  fixation  point.  Not  shown  in  the 
diagi-am  is  a  partial  intermingling  at  the  chiasma  of  the  central  fibres  (c),  which 


1  Trans.  Ophtlml.  Soc,  vol.  iv.  p.  282. 
2  A  2 
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Ferrier  believes  to  take  place,  and  which  brings  each  angular  gjTUs  to  some 
extent  in  relation  with  the  eyo  on  the  same  side.  The  diagram  illustrates  the 
fact  that,  as  regards  its  relation  to  the  optic  tracts,  the  field  of  each  eye  is 
divided  uneqnally,  and  not  in  halves,  e.g.  the  right  tract  governs  about  one- 
third  of  the  field  of  the  right  eye,  while  the  other  two-thirds  is  governed  by 
the  left  optic  tract. 

side,  and  then  decussates  somewhere  higher  iq)  to  reach  the 
same  cortical  centre  as  the  former  set  of  fibres,  e.g.  red  lines 
from  RE.  reach  L.G.C.  From  the  diagram  it  will  be  also 
seen,  how  the  impressions  from  the  ijeripheral  jjart  of  the  right 
hand  side  of  each  retina  pass  wholly  to  the  right  cortical  centre, 
while  the  impressions  from  the  peripheral  part  of  the  left  hand 
side  of  each  retina  pass  wholly  to  the  left  cortical  centre.  The 
fibres  from  the  whole  of  the  right  hand  side  of  each  retina 
(both  central  and  peripheral  parts)  jDass  through  the  right 
optic  tract,  while  all  the  fibres  from  the  left  hand  side  of  each 
retina  pass  through  the  left  ojitic  tract. 

Temporal  Hemianopsia  (Fig.  123)  is  in  all  cases  due  to  a 
lesion  so  situated  at  the  chiasma  as  to  im'^olve  the  fascicuhis 
cruciatus  from  each  eye.  In  very  many  cases  of  temporal 
hemianopsia  the  other  side  of  the  field  is  somewhat  involved, 
omng  to  the  lesion  implicating  some  of  the  fibres  of  the  neigh- 
bouring fasciculi  laterales.  In  Altitudinal  Hemianopsia  the 
lesion  must  also  be  at  the  chiasma,  encroaching  on  it  from 
above  or  below.  In  Nasal  Hemianopsia,  too,  the  lesion  must 
Ije  at  the  chiasma,  and  be  so  situated  in  its  outer  angle  as  to 
involve  only  the  fasciculus  lateralis  of  the  affected  ej'e.  The 
occurrence  of  binocular  nasal  hemianopsia  is  evidently  almost 
impossible,  implying,  as  it  does,  symmetrical  lesion  of  the 
fasciculus  lateralis  of  each  tract. 

In  Homonymous  Hemianopsia — the  commonest  form  of  the 
affection — localisation  of  the  lesion  is  a  more  difficult  matter 
than  in  any  of  the  others,  for  here  the  disease  cannot  be 
situated  at  the  chiasma,  but  may  be  in  the  optic  tract,  or  in 
the  visual  centre,  or  anywhere  in  the  lengthened  course  of  the 
fibres  which  connect  these  two  parts.    The  published  cases  of 
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this  kind,  in  which  autopsies  have  been  made,  have  been  care- 
fully studied  and  tabulated  by  Wilbrand  (loc.  cit.),  and  they 
show  that : — 

When  the  lesion  is  in  an  Optic  Tract  (at  1,  Fig.  124) : — a. 
The  hemianopsia  is  usually  complete,  only  one  case  of  incom- 
plete hemianopsia  with  lesion  in  this  place  having  been  pub- 
lished, h.  The  defect  is  absolute,  c.  If,  in  the  opposite  eye 
to  the  side  of  the  hemianopsia — e.g.  the  right  eye  in  Fig.  122 
— the  seeing  half  of  the  retina  gradually  become  blind,  it  is  a 
proof  that  the  lesion  is  in  the  tract,  and  has  extended  over  to 
the  chiasma.  d.  Illumiiiation  of  the  amaurotic  half  of  the 
retina  alone  produces  no  contraction  of  the  pupils,  or,  at  most 
— owing  to  dispersion  of  the  light  within  the  eye  and  con- 
sequent excitation  of  the  seeing  jiart  of  the  retina — a  very 
sluggish  one ;  because  the  lesion  is  on  the  distal  side  of  the 
corpora  quadrigemina,  and,  consequently,  the  impulse  cannot 
reach  Meynert's  fibres  to  be  conducted  to  the  centre  for  the 
third  nerve  (see  p.  239).  e.  If  there  should  be  paralysis 
of  some  cerebral  nerves  on  the  side  away  from  the  defective 
half  of  the  field,  it  speaks  for  disease  in  the  ti'act ;  because,  the 
trunks  of  the  nerves  on  the  same  side  as  the  tract  are  liable  to 
become  implicated  by  a  lesion  in  this  situation.  In  these  cases, 
however,  there  need  not  necessarily  be  any  such  paralyses,  nor 
any  other  concomitant  symi^toms. 

If  the  lesion  be  in  the  Pulvinar : — a.  The  hemianopsia  is 
complete  and  absolute,  h.  The  pupil  reacts  normally  to  light, 
if  the  amaurotic  half  of  the  retina  alone  be  illuminated  ;  because 
the  lesion,  being  on  the  central  side  of  the  corpora  quadrige- 
mina, the  reflex  can  be  brought  about  through  Meynert's  fibres. 

When  the  lesion  lies  in  the  course  of  the  Optic  Radiations  : 
— a.  The  defect  in  the  field  must  be  absolute,  but  need  not  be 
complete ;  because  only  some  of  the  fibres  may  be  involved. 
//.  Other  concomitant  cerebral  paralyses  are  not  infrequent, 
such  as  paralysis  of  the  facial,  hemiplegia,  and  hemianes- 
thesia, which  would  all  be  on  the  same  side  as  the  hemianopsia. 
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c.  The  i^upil  reacts  normally  to  light  on  illumination  of  the 
amaurotic  half  of  the  field. 

A  lesion  of  the  Posterior  Third  of  the  Posterior  Limb  of 
the  Internal  Capsule  would  produce  the  same  symptoms  as 
when  the  lesion  is  in  the  optic  radiations,  except  that  it  would 
be  more  likely  to  give  rise  to  complete  hemianopsia,  as  the 
fibres  are  collected  into  a  smaller  space. 

a.  When  the  lesion  is  in  the  Visual  Centre,  the  defect  in  the 
field  may  be  either  absolute  or  relative ;  because  the  lesion  may 
be  such  as  to  involve  the  centres  for  all  three  visual  percep- 
tions ( i?.  C.  C.  or  L.C.C.,  Fig.  124)  or,  so  slight  as  to  damage 
only  the  centre  for  colour  (c,  Fig.  124),^  leaving  those  for  form 
(/)  and  light  {I)  intact ;  or,  it  may  be  a  little  more  severe,  and 
destroy  the  centre  for  form  as  well  as  for  coloui",  but  leave  the 
centre  for  the  light-sense  intact,  h.  It  may  be  complete  or 
incomplete,  according  as  the  lesion  involves  the  whole  extent 
of  the  visual  centre  or  only  part  of  it.  c.  It  may  be  absolute 
in  part  of  the  defective  side,  and  relative  in  others ;  for  the 
lesion  may  go  so  deep  as  to  destroy  all  three  centres  at  one 
IDlace,  while  at  another  place  it  may  only  go  deep  enough  to 
destroy  two,  or  even  one  alone,  cl.  The  pupils  react  normally 
to  light  concentrated  on  the  blind  part  of  the  retina,  e.  If  the 
lesion  be  confined  to  the  visual  centre,  other  cerebral  sjrmptoms 
— imless  they  be  merely  headache,  giddiness,  and  nausea — are 
absent.    Loss  of  consciousness  need  not  be  present. 

In  Migraine,  transient  hemianopsia  is  not  uncommon. 

The  Fai-vis  of  Diseased  Process  which  are  found  in  cases  of 
hemianopsia  are : — Hemorrhage,  softening,  tumoiu-,  abscess, 
occasionally  chronic  inflammatory  processes,  and,  sometimes — 
with  the  lesion  in  the  occipital  lobe — trauma. 

The  ophtJialmoscopic  appearances,  as  a  nUe,  are  normal.  But, 

1  Four  cases  of  homonymous  liemiachromatopsia  are  on  record.  1.  Char- 
pentier,  Thise  de  Paris,  1877.  2.  Samelsohn,  Ccntralbl.f.  d.  Med.  Wissensch., 
1881,  No.  47.  3.  Bjerrum,  Centralbl.  f.  Augenhcilkxmde,  1881,  p.  471.  4. 
H.  R.  Swanzy,  Trans.  Ophthal.  Soc,  1883,  p.  185. 
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wlien  the  lesion  is  of  such  a  nature  as  to  produce  it,  ojitic 
neiu-itis  may  be  present. 

The  Prognosis  for  recovery  of  vision  in  the  defective  half  of 
the  field  depends,  of  course,  upon  the  nature  of  the  lesion ;  but 
recovery  does  not  usually  take  place,  especially  in  the  most 
common  class  of  cases — those,  namely,  which  are  due  to  cere- 
bral apoplexy. 

Crossed  Amblyopia. — Ferrier  has  found  ^  that  transient 
crossed  amblyopia,  i.e.  amblyopia  of  the  entire  field  of  the 
opposite  eye,  is  caused  in  monkeys  by  destructive  lesions  of 
one  angular  gyrus,  which  is  related  to  both  eyes,  but  especially 
to  that  of  the  opposite  side.  Several  cases  are  on  record,^  in 
which  organic  diseases  of  the  angular  gyrus  and  its  neighbour- 
hood in  man  has,  along  with  some  degree  of  contraction  of  the 
visual  field  of  the  eye  on  the  same  side,  caused  marked  blind- 
ness of  the  whole  field  of  the  opposite  eye.  Crossed  amblyopia 
is  most  commonly  found  in  hysteria,  with  hemiansesthesia  of 
the  same  side  of  the  body  as  the  blind  eye. 

An  examination  of  Fig.  124  will,  to  some  extent,  explain 
the  occiuTence  of  crossed  amblyopia,  if  the  lesion  be  supposed 
to  be  at  C.  What  remains  unexplained  by  the  diagram,  and 
a  point  for  which  a  satisfactory  explanation  is  wanting,  is  the 
fact  that  the  whole  of  the  field  of  the  opposite  eye,  and  not 
merely  a  central  portion  of  it,  is  blind ;  and,  also,  the  circum- 
stance of  the  peripheral  contraction  of  the  field  of  vision  of  the 
eye  on  the  same  side  as  the  lesion. 

There  are  no  Ophthalmoscopic  Signs.  In  those  cases  due  to 
organic  disease,  the  recovery  of  sight  depends  on  the  nature  of 
the  lesion,  and  its  possible  cure ;  while,  in  hysteria,  recovery 
of  sight  always  comes  about. 

Alexia  or  Wordblindness  is  the  term  given  by  Kussmaul^ 

^  The  Fvmctions  of  the  Brain,  2d  ed.  p.  276. 

^  Goviiva, Medical  Ophthalmoscojnj,  2d  ed.,  case  3d.,  p.  311 ;  Gowers,  Diseases 
of  the  Brain,  p.  17  ;  Sharkey,  Trans.  Ophthal.  Sac,  vol.  iv.  p.  276. 
^  Die  Stoningen  der  Sprache,  Ziemssen's  Cydopcedia. 
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to  an  inability  to  understand  written  or  printed  characters, 
although  they,  and  other  small  objects,  can  be  distinctly  seen. 
The  patient  can  express  his  ideas  in  -writing,  or  MTite  from 
dictation,  yet  cannot  understand  what  he  has  just  written. 
He  does  understand  the  meaning  of  spoken  words,  and  the 
use  of  all  objects  around  him.  The  condition  has  been  occa- 
sionally complicated  with  hemianopsia.^  In  those  cases  where 
an  autopsy  Avas  obtained,  the  lesion  was  found  in  the  angidar 
gyrus  of  the  left  hemisphere." 

Dyslexia.^ — This  symptom  was  first  described  by  Berlin.'* 
In  a  wide  sense,  it  belongs  to  the  aphasic  group.  It  consists 
in  a  want  of  power  on  the  patient's  part  to  read  more  than  a 
very  few — four  or  five — Avords  consecutively,  either  aloud  or  to 
himself.  The  difficulty  is  not  caused  by  dimness  of  sight,  nor 
by  pain  in  the  eye  or  head,  but  simply  by  an  unconquerable 
feeling  of  dislike  or  disgust  due  to  the  mental  effort.  After  a 
few  words,  which  can  be  well  understood,  have  been  read,  the 
book  is  pushed  away,  and  the  head  dra-\vn  backwards  and 
turned  aside  ;  and  then  in  a  moment  or  two  the  patient  may  be 
tempted  to  repeat  the  eff"ort,  but  with  the  same  result  after  a 
very  few  words  have  been  read.  The  symptom  comes  on 
suddenly,  and  has  been  usually  the  first  sign  of  the  presence  of 
cerebral  disease.  Although,  in  most  of  the  cases,  the  dyslexia 
disappeared  in  the  course  of  a  few  weeks,  either  permanently, 
or  to  recur  later  on,  yet  other  symptoms  soon  followed  its  first 
onset,  such  as  headache,  giddiness,  aphasia,  hemianopsia, 
paralysis  of  the  tongue,  hemiantesthesia,  hemiplegia,  twitching 
of  the  facial  muscles,  etc.  Seven  cases  are  on  record,^  and  all  have 
ended  fatally.    The  lesion  was  situated,  in  those  cases  where 

1  Charcot  in  Gaz.  dcs.  hop. ,  Mai,  1883. 

"  Fen-ier,  Functions  of  tlie  Brain,  2d  ed.,  p.  454. 

^  ArcJiiv  fur  Psychiairie  und  Nerven  Kmnkheiten,  vol.  xv.,  p.  276,  and 
in  liis  Monograph,  Eine  hesondere  Art  der  WortbUndheit  {Dydexie),  Wiesbaden, 
1887. 

■*  Six  by  Berlin,  loc.  cit,  and  one  by  Nieden,  Archiv  f.  Augenheilkvnde, 
xviii.  p,  162. 
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an  autopsy  was  obtained,  in  the  neighbourhood  of  Broca's 
lobe. 

Soul  Blindness,  Psychical  Blindness,  or  Mind-Blind- 
ness is  a  symptom  first  observed  by  Muuk^  in  his  experi- 
ments upon  animals.  It  consists  in  the  loss  of  power  of 
recognising  objects,  while  the  power  of  seeing  them  continues. 
A  whip  is  seen  by  the  animal  but  inspires  no  terrror,  a  tempting 
morsel  is  seen  but  excites  no  desire.  The  symptom  was  caused 
by  destruction  of  a  region  situated  chiefly  in  the  posterior 
division  of  the  second  external  convolution  of  the  dog's  brain. 
Farrier  seems  ^  disincHned  to  accept  Munk's  experiments.  The 
symptom,  however,  has  been  observed  in  man  under  certain 
diseased  states,  e.g.  after  apoplectic  seizures,  and  in  progressive 
paralysis.  Our  knowledge  of  the  symptom  is  still  very  im- 
perfect. 

Congenital  Amblyopia.— This  condition  is  not  very  un- 
common. Ophthalmologists,  in  the  course  of  their  practice, 
come  across  people  in  whom  the  vision  of  both  eyes  is  below  the 
normal  standard,  even  mth  perfect  correction  of  any  error  in  re- 
fraction, and  who  declare  that  they  never  have  seen  better,  and 
that  their  sight  is  not  getting  Avorse.  Still  more  common  is  a 
congenital  amblyopia  in  one  eye.  As  a  rule,  the  field  of  vision, 
and  the  colour-vision,  are  normal ;  but  cases  are  seen  in  which 
there  is  contraction  of  the  field  with  defective  colour-sight. 

The  ophthalmosco2nG  apjmimnces  are  normal. 

Reflex  Amblyopia  is  observed  chiefly  in  connection  with 
irritation  of  the  fifth  pair,  especially  its  dental  branches. 
Carious  molar  teeth  are  its  frequent  cause ;  usually  with  severe 
toothache,  but  sometimes  without  it.  The  defect  of  vision 
may  be  confined  to  the  side  of  the  carious  tooth,  and  is  nearly 
always  most  marked  on  that  side.  It  may  be  of  extreme 
degree,  even  to  the  merest  perception  of  light,  but  this  is  rare. 

More  frequently  than  amblyopia,  as  the  result  of  toothache, 

'  Zur  Physiologic  der  Grosshimrinrte,  Archivf.  Anat.  unci  Physiol.,  v.  aiul 
VI.  II.  162  and  547.  ^  The  Functions  of  the  Bruin,  2d  ed.  p.  298. 
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are  : — hypersesthesia  of  the  retina,  photophobia,  subjective 
sensations  of  light,  and  diminution  in  the  amplitude  of  ac- 
commodation. 

All  these  symptoms,  even  amblyopia  of  the  severest  type, 
disappear,  when  the  dental  affection  is  relieved. 

Many  cases  are  on  record,  in  which  wounds  of  the  supra- 
orbital nerve  were  looked  on  as  the  cause  of  amblyopia  or  of 
amaurosis ;  but  it  is  by  no  means  certain,  that  an  ophthalmo- 
scopic examination  would  not  have  afforded  another  explanation, 
in  many  of  these  cases.  Yet,  even  nowadays,  many  hold  that 
wounds  of  the  supraorbital  region  can  produce  amblyopia,  as 
cases  are  said  to  have  been  cured  by  division  of  the  nerve 
which  was  involved  in  a  cicatrix,  that  was  tender  on  pres- 
sure. 

Sympathetic  Irritation  (p.  228)  is  to  l)e  included  under  this 
heading.  It  is  seen  in  the  sound  eye  in  some  cases  of  cyclitis, 
and  must  not  be  confounded  with  sympathetic  ophthalmitis, 
which  comes  about  in  quite  a  different  way.  Its  symptoms 
are :— diminution  of  the  amplitude  of  accommodation,  asthe- 
nopia, hypersesthesia  of  the  retina,  lacrymation,  and  subjective 
appearances  of  light. 

Removal  of  the  first  eye,  if  other\vise  indicated,  always 
relieves  sympathetic  irritation;  but,  where  tliis  is  not  admissible, 
the  dark  room,  atropine,  dry  cupping  at  the  temple,  Avith 
bromide  of  potassium  internally,  may  be  employed. 

The  o])hthalmoscoj>ic  appearances  in  reflex  amblyopia  are 
normal. 

Hysterical  Amblyopia.— In  hysterical  individuals  ambly- 
opia is  sometimes  seen,  either  as  the  only  symptom,  or  in 
combination  with  others.  It  takes  various  forms,  e.g.  complete 
l)lindness  even  to  loss  of  perception  of  light ;  defective  central 
vision,  with  concentric  contraction  of  the  field,  or,  ynt\\ 
segmental  peripheral  defects  in  the  latter;  or,  as  central 
scotoma  (see  also  Crossed  Amblyopia).  The  colour  vision  is 
often  affected. 
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The  ophthalmoscopic  appearances  are  normal,  and  the  Prognosis 
good. 

Treatment  must  be  directed  to  the  general  system. 
Nyctalopia  (Night-blindness). — This  is  a  well  recognised 
symptom  of  the  disease  known  as  Eetinitis  Pigmentosa  (p.  327). 
I  have  recorded  ^  an  instance  of  congenital  night-blindness  in 
five  members  of  a  family  of  ten  children,  without  ophthalmo- 
scopic signs,  and  Eichter,  quoted  by  Lawrence,  observed  a 
similar  instance.  But  the  condition  of  which  I  have  here  to 
speak  is  Acute,  or  Idiopathic,  Night-Blindness. 

These  patients  can  see  well  in  good  daylight ;  but,  of  a  very 
dull  day,  or  in  the  dusk  of  evening,  or  by  indifferent  artificial 
light,  theii-  vision  sinks  very  much  more  than  that  of  persons 
with  normal  eyes.  They  are  then  unable  to  see  small  objects, 
which  are  quite  plain  to  other  people,  and,  in  a  still  worse  light, 
they  fail  even  to  recognise  large  objects  visible  to  every  one 
else.  This  peculiar  visual  defect  is  due  to  imperfect  adaptation 
power  of  the  retina,  and  not  to  defective  light-sense,  as  is 
sometimes  stated. 

Conjunctivitis  and  xerosis  of  the  conjunctiva  are  often 
present  in  acute  nyctalopia  (p.  108).  Some  observers  have 
found  micrococci  and  bacilli  in  the  conjunctiva  in  these  cases, 
and  have  regarded  these  organisms  as  the  cause  of  the  con- 
junctival affection.  It  seems  now  more  probable  that  they 
are  merely  secondary  to  the  xerosis. 

The  connection  between  nyctalopia  and  xerosis  conjunctive 
remains  to  be  explained ;  but,  it  is  likely,  that  they  are  both 
results  of  the  one  cause. 

Acute  nyctalopia  is  often  the  result  of  long -continued 
dazzling  by  very  bright  sunlight,  or  of  lengthened  exposure  to 
bright  firelight,  e.g.  in  foundries,  and  it  is  probable  that  in 
many,  if  not  in  most,  instances  of  this  affection,  defective 
nutrition  of  the  system  plays  the  chief  rfile  in  rendering  the 
patients  liable  to  it.    Thus,  in  scorbutus,  acute  nyctalopia  has 

^  Irish  Hospital  Oazetie,  15th  March  1873. 
2  B 
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been  frequently  seen,  when  the  patients  have  been  exposed  to 
strong  glares  of  sunlight. 

Treatment  consists  in  protection  from  light,  in  short  in  com- 
plete darkness  for  a  time,  and  then  gradual  return  to  ordinary 
daylight;  while  the  system  is  to  be  strengthened  by  careful 
dietary,  and  suitable  tonic  medicines. 

Uraemic  Amblyopia. — This  is  most  commonly  seen  in 
connection  with  the  nephritis  of  pregnancy  and  scarlatina,  but 
may  occur  in  any  case  of  ursemic  poisoning.  The  blindness  is 
usually  absolute,  and  may  come  on  suddenly,  or  with  a  short 
previous  stage  of  dimness  of  vision. 

The  ophthalmoscopic  appearances  are  negative. 

Treatment  can  only  be  directed  to  the  general  condition. 

The  Prognosis  for  vision  is  good,  as  it  always  recovers  if  the 
patient's  life  be  spared. 

SnowblindneSS. — Exposure  of  the  unprotected  eyes  for  a 
length  of  time  to  the  glare  from  an  extensive  surface  of  snow 
produces  dimness  of  sight,  which  may  amount  to  almost  com- 
plete blindness,  but  which  usually  passes  off  again,  as  soon  as 
regions  free  of  snow  are  reached.  One  or  two  instances  have 
been  recorded,  in  which  the  affection  continued  some  days 
after  the  exposure,  and  then  underwent  recovery. 

Pretended  Amaurosis.— Malingerers  rarely  pretend  total 
'blindness  of  both  eyes,  and  such  cases  can  often  only  be 
detected  by  constant  observation  of  their  actions. 

Presence  of  pupillary  reflex  is  no  proof  that  the  patient 
sees,  for  this  would  be  quite  compatible  with  a  cortical  lesion 
causing  total  loss  of  sight  (p.  248). 

The  crossed  diplopia  test  {vide  infra)  may  be  employed  in 
these  cases,  as,  if  both  eyes  see,  the  one  with  the  prism  will 
rotate  inwards  for  the  sake  of  single  vision,  while,  if  both 
eyes  be  blind,  of  course  no  such  motion  will  take  place.  Again, 
if  the  malingerer's  own  hand  be  placed  in  various  positions, 
and  he  be  asked  to  look  at  it,  he  will,  in  all  probability,  look 
in  some  other  direction ;  whereas,  a  truly  blind  man  usually 
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makes  a  fair  attempt  at  directing  his  eyes  towards  his  own 
hand. 

Pretended  monocular  amaurosis  can  generally  be  detected 
by  The  Diplopia  Test.  If  the  malingerer  be  made  to  look, 
wdth  both  eyes  open,  at  a  lighted  candle  placed  some  feet  off, 
while  a  prism  with  its  base  downwards  is  held  before  the 
admittedly  good  eye,  he  will  say  he  sees  two  images  of  the 
light,  one  over  the  other.  Were  he  blind  of  one  eye,  he  would 
not  see  two  images. 

Another  method — The  Crossed  Diplopia  Test — consists  in 
holding  a  prism  of  some  10°  or  12°  with  its  base  outwards 
before  the  pretended  blind  eye ;  when,  if  it  sees,  it  will  make 
a  rotation  inwards  for  the  sake  of  single  vision,  an  effort 
which  a  blind  eye  would  not  make. 

Alfred  Graefe's  Method. — In  this  test  the  pretended  blind 
eye  is  covered  with  the  surgeon's  hand  from  behind  the 
patient,  while,  with  the  other  hand,  a  prism  (about  10°)  is 
held  base  down  before  the  good  eye,  so  that  its  edge  may 
pass  horizontally  across  the  centre  of  the  pupil.  Monocular 
double  vision  results,  as  the  rays  pass  through  the  upper  part 
of  the  pupil  normally,  while  through  the  lower  part  of  it  they 
are  refracted  downwards.  The  double  images  stand  over 
each  other.  If  now  the  hand,  which  excludes  the  pretended 
bHnd  eye,  be  rapidly  removed,  while,  at  the  same  moment,  the 
prism  is  moved  upwards,  so  that  the  entire  pupil  is  covered 
by  it,  a  malingerer  will  still  see  double  images  standing  one 
over  the  other ;  for  now  the  diplopia  must  be  binocular. 

Harlan's  Test^  consists  in  placing  a  trial  frame  on  the 
patient's  nose  with  a  very  high+lens— say4- 14  D— opposite 
the  good  eye,  by  which  means  it  is  excluded  from  distant 
vision,  and  a  plane  glass — or  a  0-25  D  convex  or  concave  lens, 
which  of  course  would  not  materially  interfere  with  its  distant 
vision— opposite  the  pretended  blind  eye.  The  patient  then, 
believing  there  is  much  the  same  kind  of  glass  before  each  eye, 
^  Trans.  Amer.  Ophthal.  Soc,  vol.  iii.  p.  400. 
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will  read  the  test-types ;  and,  if  it  be  now  desired  to  expose 
the  deception,  the  pretended  blind  eye  is  excluded  from  sight, 
and  the  malingerer  will  then  be  unable  to  read  the  test-types. 

It  is  well  to  have  this  variety  of  tests,  in  order  that  they 
may  be  used  to  corroborate  each  other. 

Erythropsia  (Red  Vision). — Some  eighteen  cases  of  this 
remarkable  affection  are  on  record.^  Two-thirds  of  these  have 
been  subjects  of  successful  cataract  operations,  whilst  the 
remainder  have  possessed  normal  eyes.  In  some  cases  the  red 
vision  remained  only  a  few  minutes,  and  did  not  again  return, 
whilst  in  others  it  appeared  every  evening  for  a  short  time  for 
weeks  or  months,  and  again  in  others  it  continued  for  several 
days,  and  then  disajspeared  for  good,  or  recurred  at  intervals. 
In  the  aphakic  cases,  it  did  not  usually  apjjear  until  weeks  or 
months  had  elapsed  after  the  removal  of  the  cataract,  and,  in 
one  case,  the  interval  was  two  years.  During  the  attacks  the 
patients  saw  all  objects  of  a  deep  red  colour,  occasionally  of  a 
purple  or  violet  hue.  In  no  instance  was  the  acuteness  of 
vision  affected,  either  during  or  after  the  attacks. 

A  satisfactory  explanation  for  the  affection  has  not  j-et  been 
offered.  It  seems  probable,  that  it  is  due  to  over  excitation  of 
the  visual  nervous  (apparatus — some  believe  of  the  visual  centre, 
others  of  the  retina — set  agoing  by  exposure  of  the  retina  to 
strong  light,  along  with  other  favouring  circumstances,  especi- 
ally general  over  excitement  of  the  body  or  mind.  More  than 
this  cannot  at  present  be  said.  Why  aphakic  eyes  should  be 
so  much  more  liable  to  erythropsia,  than  eyes  which  possess 
their  crystalline  lenses,  is  an  enigma. 

Treatment  seems  to  have  but  little  effect.  Protection  of 
the  eyes  from  light  has  not  been  of  use.  Bromide  of  potassium 
internally  seems  to  have  done  some  good,  in  those  cases  where 
it  was  tried. 


In  my  own  practice  I  have  had  two  cases — unpublished. 


CHAPTEE  XXL 


THE  MOTIONS  OF  THE  EYEBALLS,  AND 
THEIR  DERANGEMENTS. 

The  eyeball  moves  round  a  point  on  its  antero-posterior  axis, 
situated  (in  the  emmetropic  eye)  14  millimetres  behind  the 
cornea,  and  10  millimetres  in  front  of  the  posterior  sm^face  of 
the  sclerotic.  Its  motions  are  effected  by  means  of  the  six 
orbital  muscles,  arranged  in  three  pairs,  each  pair  consisting  of 
two  antagonistic  muscles ;  thus,  the  rectus  internus  and  rectus 
externus  are  antagonistic,  the  former  rotating  the  eye  inwards, 
and  the  latter  rotating  it  outwards.  The  two  remaining  pairs 
are  the  recti  superior  and  inferior,  and  the  obliqui  superior  and 
inferior.  The  sixth  cerebral  nerve  supplies  the  external  rectus 
and  no  other  muscle  of  the  body,  while  the  fourth  nerve  is  for 
the  special  supply  of  the  superior  oblique,  the  other  orbital 
muscles  (as  well  as  the  sphincter  iridis  and  ciliary  muscle) 
being  supplied  by  the  third  nerve. 

The  Primary  Position  of  the  Eyeball  is  that  one  in  which,  the 
head  being  held  erect,  the  gaze  is  directed  straightforwards  in 
the  horizontal  plane.  This  is  the  starting-point  from  which 
the  actions  of  the  muscles  are  considered. 

Tlie  Rectus  Externus  and  Bedus  Internus,  lying  from  their 
origin  to  their  insertion  in  a  plane  which  corresponds  with 
that  of  the  horizontal  plane  of  the  eyeball,  move  the  latter  on 
its  perpendicular  axis  directly  inwards  and  outwards,  and 
have  no  other  action. 

The  plane  of  The  Pectus  Superior  and  Pectus  Inferior  does  not 
quite  correspond  ^vith  the  vertical  plane  of  the  eyeball,  and, 
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consequently,  the  axis  on  which  they  rotate  the  globe  is  not 
its  horizontal  axis,  but  one  which,  passing  from  within  and 

before,  backwards  and  outwards, 
forms  -with  the  an tero -posterior 
axis  an  angle  of  70°  (Fig.  125). 
While,  then,  their  action  is 
mainly  to  rotate  the  eyeball 
upwards  and  downwards,  these 
muscles  rotate  it  also  somewhat 
inwards.  Moreover,  the  superior 
rectus  giving  to  the  vertical 
meridian  of  the  cornea  an  inward 
inclination,  or  inward  wheel- 
motion^  of  the  eye  {vide  infra), 


while  the  inf.  rectus  gives  this 
meridian  an  outward  inclination, 
or  outward  wheel-motion  of  the  eyeball,  the  power  of  these 
muscles  over  the  upward  and 
downward  motions  is  greatest 
when  the  eye  is  turned  out,  for 
then  their  axis  of  rotation  coin- 
cides most  closely  with  the 
horizontal  axis  of  the  globe ;  and 
their  influence  over  the  wheel- 
motion  is  greatest  when  the  eye 
is  turned  in,  for  then  their  axis 
coincides  most  closely  with  the 
antero-posterior  axis  of  the  globe. 

The  plane  of  The  Obliqtie 
Muscles  of  the  eyeball  also  ap- 
proaches the  vertical  plane  of 
the  eyeball,  the  axis  upon  which 
they  rotate  the  latter  passing 

1  In  speaking  of  the  inclination  of  the  vertical  meridian  of  the  cornea,  it  is 
the  \ipper  extremity  of  this  meridian  -whicli  is  meant. 
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from  within  and  behind,  forwards  and  outwards,  and  making 
with  the  antero-posterior  axis  an  angle  of  35°  (Fig.  126).  The 
principal  action,  accordingly,  of  the  oblique  muscles  is  to  incline 
the  vertical  meridian  of  the  cornea ;  the  sup.  oblique  inclines  it 
inwards  (wheel-motion  inwards),  the  inf.  oblique  inclines  it  out- 
wards (wheel-motion  outwards).  In  addition  to  this  action  the 
oblique  muscles,  respectively,  rotate  the  eyeball  downwards  and 
outwards  (sup.  oblique),  and  upwards  and  outwards  (inf. 
oblique).  It  is  evident,  that  the  power  of  these  muscles  over  the 
upward  and  downward  motions  of  the  eyeball  is  greatest  if  the 
eye  be  turned  in,  and  that  their  poAver  over  the  wheel-motion 
is  greatest  when  the  eye  is  turned  out.  To  sum  up,  then,  the 
superior  oblique  and  rectus  jjroduce  wheel-motion  inwards, 
while  the  inferior  oblique  and  rectus  produce  wheel-motion 
outwards.  The  action  of  the  obliques  on  the  wheel-motion  is 
greatest  when  the  eye  is  rotated  outwards,  and  of  the  recti 
when  the  eye  is  rotated  inwards. 

In  dealing  with  the  motions  of  the  eyeballs,  we  have  to  con- 
sider the  motions  of  one  eyeball  as  associated  with  those  of  its 
fellow ;  e.g.  the  action  of  the  internal  rectus  of  the  left  eye  is 
associated  with  the  action  of  the  external  rectus  of  the  right 
eye  in  rotation  of  both  eyeballs  to  the  right. 

The  vertical  meridian  of  the  eyes  becomes  inclined  to  the 
right  or  left  in  different 
positions  of  the  globe, 
as  has  been  experiment- 
ally proved  by  Bon- 
ders. 

1.  In  the  primary 
position,  as  also  when  6  b 
the    eyes   are  turned 

directly  inwards,  outwards,  upwards,  or  downwards,  the 
vertical  meridians  (a,  &,  Figs.  127-131)  maintain  their  vertical 
direction  (Fig.  127). 

2.  When  the  eyes  are  turned  to  the  left  and  upwards,  the 
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Fig.  128. 


Fig.  129. 


vertical  meridian  of  each  eye  is  inclined  at  the  same  angle  to 

the  left  (Fig.  128). 
Wheel-motion  to  the 
left. 

3.  When  the  eyes  are 
turned  to  the  Ujt  ami 
doivnwards,  the  vertical 
meridian  of  each  eye  is 
inclined  to  the  right  at  the  same  angle  (Fig.  129).  Wheel- 
motion  to  the  right. 

4.  When  the  eyes  are  turned  to  the  right  and  upwards,  the 
vertical  meridian  of  each 
eye  is  inclined  at  the 
same  angle  to  the  right. 
Wheel  -  motion  to  the 
right  (Fig.  130). 

5.  When  the  eyes  are 
turned  to  the  right  and 
downwards,  the  vertical  meridian  of  each  eye  is  inclined  at  the 

same  angle  to  the  left. 
Wheel -motion  to  the 
left  (Fig.  131). 

We  shall  now  con- 
sider which  muscles  are 
called  into  action,  when 
an  individual  requires 
to  place  his  eye  in  the  several  principal  positions. 

1.  In  the  Primary 
Position  all  the  muscles 
are  at  rest. 

2.  Motion  of  the  eye- 
ball directly  outwards  is 

effected  by  the  external 

.      1  .  Fig.  131. 

rectus  alone,  and  motion 

directly  imoards  by  the  internal  rectus  alone. 


Fig.  130. 
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3.  Motion  of  the  eyeball  directly  upwards  and  directly  down- 
wards is  effected  chiefly  by  aid  of  the  sup.  and  inf.  recti. 
But  these  muscles,  acting  alone,  rotate  the  eyeball  slightly 
inwards,  and  give  a  certain  inclination  to  the  vei'tical  meridian, 
which,  in  this  position,  should  be  upright.  Consequently,  in 
rotation  of  the  globe  directly  upwards,  the  inf.  oblique,  which 
rotates  the  eye  slightly  outwards  (as  well  as  upwards),  and 
inclines  the  vertical  meridian  outwards,  must  be  associated 
with  the  sup.  rectus,  in  order  to  counteract  in  these  particulars 
the  tendency  of  its  action.  In  rotation  of  the  eyeball  directly 
downwards,  the  inf.  rectus  must  be  associated  with  the  sup. 
oblique,  which  acts  antagonistically  to  this  rectus  in  respect  of 
rotation  inwards,  and  of  outward  wheel-motion. 

4.  Eotation  njncards  and  outtvards  is  chiefly  effected  by  aid 
of  the  rectus  superior  and  rectus  externus.  But  the  latter 
muscle  has  no  influence  over  the  wheel-motion,  while  the 
former  produces  Avheel-motion  inwards.  Yet,  the  inclination 
of  the  vertical  meridian  is  outwards  in  this  position;  and, 
therefore,  a  third  muscle,  which  will  supply  this  inclination  in 
a  high  degree,  is  required,  namely,  the  inferior  oblique,  whose 
power  over  the  wheel-motion  of  the  eyeball  is  greatest,  when 
the  latter  is  in  this  position. 

5.  Eotation  doivniuards  and  outivards  is  chiefly  effected  by  the 
rectus  inf.  and  rectus  ext.  Inasmuch,  however,  as  the  former 
inclines  the  vertical  meridian  outwards,  while  the  latter  has  no 
influence  over  it  at  all,  a  third  force  is  required,  which  will 
bring  about  the  required  inward  wheel-motion,  namely,  the  sup. 
oblique,  whose  influence  in  this  respect  is  most  powerful  when 
the.  eye  is  in  this  position. 

6.  Rotation  upwards  and  inwards  is  chiefly  brought  about  by 
the  rectus  superior  and  rectus  internus.  But  the  effect  of 
the  former,  upon  the  inward  wheel-motion  of  the  eye,  would 
be  so  great  as  to  interfere  with  parallelism  of  the  vertical 
meridians  of  the  two  eyes,  that  of  the  other  eye  not  being  in- 
clined outwards  in  a  corresponding  degree.    A  third  force. 
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therefore,  is  required,  which  will  to  a  certain  extent  counteract 
the  influence  of  the  sup.  rectus  in  this  respect,  and  this  is  the 
inf.  oblique,  which,  in  this  position  of  the  eyeball,  has  but  slight 
power  over  its  wheel-naotion. 

7.  Rotation  downioards  and  imoards  is  chiefly  the  result  of 
contraction  of  the  rectus  inf.  and  rectus  int.  The  power  of  the 
former  over  the  outward  inclination  of  the  vertical  meridian 
would,  in  a  similar  way,  be  too  great,  and  must  be  similarly 
corrected  by  the  action  of  the  superior  oblique. 

Paralyses  of  the  Orbital  Muscles. 

General  Symptoms. — 1.  Diplopia.  The  affected  eye  being 
deviated  from  its  correct  position,  and  being  more  or  less  in- 
capable of  associated  motions  with  the  other  eye,  the  image  of 
the  object  looked  at  is  not  formed  on  identical  spots  of  the 
retina  in  each  eye,  and  hence  the  object  seems  doubled.  2. 
Indistinct  vision.  If  the  paralysis  be  but  shght,  actual  diplopia 
may  not  be  present,  but  the  double  images  overlapping  each 
other  will  cause  dimness  or  confusion  of  sight.  3.  Giddiness, 
due  partly  to  the  diplopia,  and  partly  to  faulty  projection  of 
the  object.  4.  Patient  turns  the  head  towards  the  side  of  the 
paralysed  muscle,  in  order  to  diminish  or  eliminate  the  diplopia  : 
e.g.  if  the  left  ext.  rectus  were  paralysed,  the  head  would  be 
turned  towards  the  left ;  if  it  were  the  left  int.  rectus  the  head 
would  be  turned  towards  the  right.  By  this  manoeuvre  the 
loss  of  the  action  of  the  affected  muscle  is  less  felt,  for  objects 
which  lie  straight  in  the  patient's  path,  while  he  walks  about ; 
as  it  involves  a  rotation  of  the  eye  towards  the  side  of  the 
healthy  antagonist,  in  which  region  of  the  binocular  field  the 
diplopia  is  reduced  to  the  minimum.  5.  Patient  closes  one  eye 
to  procure  single  vision. 

In  studying  a  case  of  paralysis  of  an  orbital  muscle,  the 
following  General  Pnnciples  should  be  borne  in  mind.  1.  The 
defective  mobility,  and  the  diplopia,  increase  towards  the  side 
of  the  afi'ected  muscle,  e.g.  towards  the  left,  if  the  left  external 
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rectus  be  paralysed ;  towards  the  right,  if  the  left  internal 
rectus  be  paralysed.  2.  The  secondary  deviation  (i.e.  the 
deviation  of  the  sound  eye  while  the  affected  eye  fixes)  is 
greater  than  the  primary  deviation  (i.e.  the  deviation  of  the 
affected  eye  while  the  sound  eye  fixes).  Because,  the  muscle 
in  the  sound  eye,  which  is  associated  in  its  action  with  the 
paralysed  muscle  in  the  affected  eye  (e.p'.  the  rect.  int.  -with 
the  rect.  ext.),  must  receive  a  nervous  impulse  of  equal  intensity 


Fig.  132. 


to  that  sent  to  the  weak  muscle,  and,  as  the  latter  requires  a 
considerable  impulse  to  excite  its  action,  its  associate  will  be 
over-excited.  Let  us  suppose  the  left  external  rectus  to  be 
paralysed,  and  that,  shading  the  right  eye  with  a  hand,  we 
direct  the  patient  to  fix  with  his  left  eye  an  object  held  some- 
what to  his  left  hand  side  ;  we  may  notice,  on  removing  the 
shading  hand,  that  the  right  eye  has  been  rotated  inwards  to 
an  extent  far  exceeding  that  of  the  primary  deviation  of  the 
left  eye,  and  has  now  to  make  an  outward  motion,  in  order 
again  to  fix  the  object.  3.  The  image  formed  on  the  retina  of 
the  affected  eye  is  projected  (seems  to  lie)  in  the  direction  of 
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the  paralysed  muscle ;  e.g.  if  the  left  ext.  rect.  be  paralysed, 
the  image  of  that  eye  will  be  formed  to  the  inside  (at  ?i,  Fig. 
132)  of  the  macula  lutea  {m'),  and  will  therefore  seem  to  lie  to 
the  left  (at  //)  of  the  image  belonging  to  the  right  eye.  Where 
the  image  of  the  affected  eye  lies  to  the  corresponding  side,  as 
in  this  instance,  the  diplopia  is  termed  homonymous,  and  such 
double  vision  always  indicates  convergence  of  the  visual  lines. 

But,  suppose  the  internal  rectus  of  the  left  eye  to  be  paralysed, 
the  image  on  the  retina  of  that  eye  falls  then  to  the  outside  of 
its  macula  lutea,  and  must,  therefore,  be  projected  to  the  right 
of  the  true  position  of  the  object ;  this  is  crossed  diplopia,  and 
attends  divergence  of  the  visual  lines. 

Paralysis  of  the  External  Rectus  of  the  Left  Eye.— 
If  this  be  complete,  or  considerable,  it  is  easy  of  diagnosis, 
as  marked  loss  of  power  of  motion  of  the  eyeball  outwards 
is  present,  and  the  patient  complains  of  double  vision.  He 
keeps  his  head  turned  to  the  left,  in  order  to  diminish  the 
influence  of  the  paralysed  muscle  as  much  as  possible. 

If,  however,  the  paralysis  be  but  slight,  the  patient  may  not 
complain  decidedly  of  diplopia,  but  only  of  indistinctness  or 
confusion  of  sight,  especially  when  he  looks  towards  the  left. 
To  decide  the  diagnosis  in  such  a  case  the  double  images  must 
be  examined.  A  long  lighted  candle  is  used  as  the  object  to 
be  looked  at ;  and  one  eye— let  us  say  here  the  left  eye— is 
covered  with  a  bit  of  red  stained  glass,  in  order  to  differentiate 
the  images.  The  candle  is  now  held  on  a  level  with  the 
patient's  eyes,  and  straight  opposite  him,  at  about  three  metres 
distance  (eyes  in  primary  position),  a.  In  this  position  the 
images  are  seen  very  close  together,  or  overlapping  each  other, 
both  of  them  upright  and  on  the  same  level,  the  red  candle  to 
the  left,  the  white  to  the  right,  ie.  homonymous  diplopia  =  con- 
vergence. This  convergence  must  be  due  to  paralysis  of  one  or 
other  external  rectus  muscle,  but  Ave  cannot  say  at  this  stage  of 
the  experiment  which  of  them  is  affected,  h.  In  order  to  de- 
termine this  point  the  candle  must  be  carried  from  side  to  side, 
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iind  the  increasing  or  decreasing  distance  of  the  images  from  each 
other  noted.  If  the  candle  be  carried  slowly  to  the  right,  the 
patient  follomng  it  with  his  eyes  while  his  head  remains  fixed, 
the  images  come  still  closer  together,  or  only  one  candle  is  seen. 
But,  if  the  candle  be  carried  to  the  patient's  lefthand  side,  the 
images  go  farther  apart,  their  relative  positions  being  maintained. 
We  now  know  that  it  is  the  left  external  rectus  which  is  affected  ; 
because,  towards  the  left — the  direction  in 
which  the  action  of  this  muscle  is  most 
wanted,  and  consequently  its  loss  most  felt — 
the  distance  between  the  double  images  in- 
creases. The  images  are  erect,  as  no  wheel- 
motion  is  caused  by  action  of  the  external  133. 
rectus,  c.  If,  however,  the  candle  be  held  to  the  left  and  raised 
aloft,  the  image  belonging  to  the  left  eye  will  seem  to  lean 
over  towards  that  of  the  right  eye  (Fig.  133).  The  reason  of 
this  is,  that,  owing  to  the  paralysis  of  the  external  rectus,  there 
is  now  no  possibility  of  single  vision,  and  consequently  no 
reason,  in  the  interest  of  single  vision,  for  a  modification  by 
the  superior  rectus  of  the  tendency  which  the  inferior  oblique 
has,  in  this  position,  to  incline  the  vertical  meridian  outwards. 
The  vertical  meridian  of  the  aff'ected  eye  will  therefore  incline 
outwards  more  than  formerly,  and  all  vertical  images  belonging 
to  that  eye  will  seem  to  incline  in  the  opposite  direction,  when 
compared  with  images  of  the  sound  eye.  An  analogous  de- 
rangement of  the  vertical  meridian  takes  place  in  the  position 
below  and  to  the  outside. 

d.  If  the  patient  be  told  to  direct  his  gaze  specially  towards 
the  red  candle,  the  distance  between  the  two  candles  will  be 
much  greater,  than  if  he  direct  his  gaze  towards  the  white 
candle.    This  is  explained  by  General  Principle  No.  2,  ^.  379. 

If  the  patient's  good  eye  be  closed,  and  an  object  (surgeon's 
finger)  be  held  up  within  his  reach,  but  towards  his  lefthand 
side,  and  he  be  requested  to  aim  rapidly  at  it  with  his  fore- 
finger, he  will  aim  to  the  left  of  it.   The  nervous  impulse  sent  to 
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his  left  external  rectus,  to  enable  him  to  turn  the  eye  towards 
the  object,  is  of  such  intensity,  as  to  lead  him  to  fancy 
that  the  object  lies  much  further  to  the  left,  than  it  does 
(incorrect  projection  of  the  field  of  view) ;  for  Ave,  to  a  great 
extent,  estimate  the  distance  of  objects  from  each  other,  by  the 
amount  of  nervous  impulse  supplied  to  our  orbital  muscles  in 
motions  of  the  eyeball. 

A  prism  held  horizontally  before  the  affected  eye  Avith  its 
base  outwards  brings  the  double  images  closer  together ;  or,  if 
the  correct  prism  be  selected,  the  images  -vnW  be  blended 
into  one. 

Paralysis  of  the  Superior  Oblique  of  the  Left  Eye  — 

This  paralysis  will  be  most  apparent  when  a  demand  is  made 
for  motion  of  the  eyeball  downwards  and  inwards,  motion  in 
this  direction  being  that  over  which  the  superior  oblique  has 
most  influence.  Still,  absolute  defect  of  motion  is  sometimes 
difficult  to  detect  even  in  complete  paralysis  of  this  muscle, 
owing  to  vicarious  action  of  the  inferior  rectus  and  internal 
rectus.  Careful  examination  of  the  secondary  dcAdation  will 
often  be  successful  as  to  this  point,  but  it  is  the  examination  of 
the  double  images  upon  which  we  must  chiefly  depend  for  the 
diagnosis. 

a.  In  the  whole  of  the  field  of  vision  above  the  horizontal 
plane  there  is  single  vision.  Below  the  horizontal  plane  in  the 
median  line  diplopia  appears,  the  image  belonging  to  the  left 
eye  standing  lower  than  that  belonging  to  the  right,  because 
the  superior  oblique  being  a  muscle  which  assists  in  rotating 
the  eye  downwards,  the  latter,  for  want  of  the  action  of  this 
muscle,  now  stands  higher  than  its  fellow  (right  eye),  and, 
consequently,  the  image  mil  not  fall  on  its  macula  lutea  (as  it 
does  in  the  right  eye)  but  above  it,  and  aWU  therefore  be  pro- 
jected below  the  image  of  the  right  eye.  The  position  down- 
wards and  inwards  of  the  eyeballs,  is  that  in  which  the  greatest 
demand  is  made  upon  the  superior  oblique  for  rotation  of  the 
eve  downwards  :  therefore,  it  is  in  this  position  its  want  for 
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this  piu'pose  is  most  felt ;  and  when  the  candle  is  held  in  this 
position,  the  vertical  distance  between  the  double  images  is 
greatest.  1.  The  superior  oblique  assists  also  in  rotation  of 
the  eye  outwards :  therefore  loss  of  its  power  must  commit  the 
eyeball  to  a  certain  extent  to  the  power  of  the  muscles  which 
move  it  inwards,  and  a  rotation  in  this  latter  direction  (con- 
vergence) takes  place,  with  the  result  of  making  the  image 
belonging  to  the  left  eye  stand  to  the  left  of  the  image  belong- 
ing to  the  right  eye  (homonymous  diplopia),  c.  The  superior 
oblique  inclines  the  vertical  meridian  inwards  :  therefore,  in 
rotation  directly  downwards,  loss  of  its  power  commits  the  eye 
to  the  outward  wheel-motion  imparted  to  it  by  the  inferior 
rectus.  This  gives  to  the  image  belonging  to  the  left  eye  an 
inclination  to  the  patient's  right  hand.  d.  The  power  of  the 
superior  oblique  to  incline  the  vertical  meridian  inwards  is 
greatest  when  the  eye  is  turned  downwards  and  outwards ; 
consequently,  in  this  respect  its  paralysis  will  be  most  felt  in 
this  position,  and  therefore  here  the  inclination  of  its  image  to 
that  of  the  sound  eye  most  marked. 

e.  A  remarkable  phenomenon  usually  noticed  in  this  paralysis 
(and  sometimes  in  paralysis  of  the  inferior  rectus),  and  for 
which  a  good  explanation  does  not 

exist,  is,  that  the  image  belonging  |^ 
to  the  affected  eye  seems  to  stand 
nearer  the  patient  than  that  of  the 
sound  eye.  To  sum  up  then  {vide 
Fig.  134),  below  the  horizontal 
plane  there  is  homonymous  dip- 
lopia, while  the  image  {A)  of  the 
affected  eye  stands  on  a  lower  level, 

is  inclined  towards  the  other  image,  and  seems  to  be  nearer 
the  patient.    Furthermore  : — 

/.  In  an  extreme  lower  and  outer  position,  the  image  of  the 
affected  eye  may  sometimes  seem  to  stand  higher  than  that  of 
the  so\md  eye,  owing  to  an  excessive  outward  inclination  of 
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the  vertical  meridian,  which  throws  the  image  on  the  lower 
and  outer  quadrant  of  the  retina. 

In  order  to  do  away  with  or  diminish  the  diplopia,  the 
patient  inclines  his  head  forwards,  and  turns  it  to  the  side  of 
the  good  eye. 

For  the  prismatic  correction  of  the  diplopia  two  prisms  will 
be  required,  one  with  its  base  downwards  in  front  of  the  left 
eye  to  correct  the  vertical  difference,  and  a  second  with  its 
base  outwards  in  front  of  the  right  eye  to  correct  the  lateral 
difference. 

To  make  the  diagnosis  between  the  foregoing  paralysis,  and 
paralysis  of  the  left  inf.  rectus,^ — in  which  the  diplopia  is  also 
below  the  horizontal  plane  only,  and  the  image  of  the  left  eye 


A 

A' 

Fig.  135. 

Fig.  136. 

Fig.  135.^Paralysis  of  Left  Inf.  Rectus.    Crossed  diplopia.    A,  Image  of 

right  eye  ;  B,  Image  of  left  eye. 
Fig.  136. — Paralysis  of  Left  Superior  Oblique.    Homonymous  diplopia. 
A',  Image  of  right  eye  ;  B',  Image  of  left  eye. 


also  lower  than  that  of  the  right, — it  has  merely  to  be  re- 
membered that  there  is  here  crossed  diplopia — instead  of 
homonymous — because,  the  superior  oblique,  which  now  chiefly 
effects  the  downward  motion  of  the  eyeball,  turns  it  at  the 
same  time  somewhat  outwards ;  and,  that  the  image  of  the 
left  eye  is  inclined  towards  the  left,  instead  of  toAvards  the 
right,  because  the  inf.  rectus  inclines  the  vertical  meridian 
outwards,  and,  therefore,  when  its  action  is  lost,  the  eye  is 
committed  to  the  action  of  the  superior  oblique,  which  gives 
it  a  wheel-motion  inwards.  The  figures  135  and  136  will 
assist  in  this  explanation. 

Paralysis  of  the  Internal  Rectus,  Superior  Rectus, 
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Inferior  Rectus,  Inferior  Oblique,  and  Levator  Pal- 
pebrae. — Complete  paralysis  of  all  the  branches  of  the  third 
nerve  produces  a  remarkable  appearance.  The  upper  lid 
droops  (ptosis),  the  pupil  is  semi-dilated  and  immovable,  the 
power  of  accommodation  is  destroyed,  and  the  eyeball  is  often 
slightly  protruded,  owing  to  the  backward  traction  of  the  recti 
being  lost  to  it.  Motion  inwards  exists  but  to  a  slight  degree, 
and  motion  downwards  is  effected  only  by  aid  of  the  superior 
oblique,  and  is  accompanied  by  marked  inward  wheel-motion. 


Fig.  137. 


If  the  paralysis  be  of  some  Little  standing,  the  external  rectus 
obtains  rule  over  the  eyeball,  and  rotates  it  permanently  out- 
wards. 

The  diagnosis,  then,  in  cases  of  complete  paralysis  of  all 
branches  of  the  nerve  is  easily  made ;  but  not  so,  sometimes, 
if  the  paralysis  be  only  partial.  The  examination  of  the 
double  images  then  is  of  value.  If  (see  Fig.  137)  the  left 
third  nerve  be  partially  paralysed,  in  all  or  most  of  its  branches, 
there  will  be  crossed  diplopia,  either  in  the  whole  of  the  field 
of  vision — for  want  of  power  in  the  internal  rectus — or  towards 
the  patient's  right  at  the  least,  and  the  lateral  distance  between 

2  0 
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the  images  will  increase  as  the  visual  object  is  carried  further 
towards  the  right.  When  the  visual  object  is  held  aloft,  the  left 
eye  vidll  remain  behind — for  want  of  the  action  of  both  of  the 
muscles  which  turn  the  eye  upwards — and,  consequently,  in 
this  position,  its  image  will  stand,  not  only  to  the  right  of, 
but  also  above  that  of,  the  right  eye ;  while,  when  the  visual 
object  is  held  below  the  horizontal  plane,  the  eye  will— owing 
to  paralysis  of  the  inferior  rectus — remain  higher  than  the 
right  eye,  and,  consequently,  its  image  will  appear  to  be 
lower  than  that  of  the  right  eye.  It  ■s\all,  moreover,  be 
inclined  towards  the  latter  image,  in  consequence  of  the 
inward  wheel- motion  imparted  to  the  eye  by  the  superior 
oblique. 

When  in  each  eye  some  branches  of  the  third  are  paralysed, 
the  diagnosis  is  often  extremely  complicated.  The  ptosis, 
however,  which  is  nearly  always  present  and  is  readily  recog- 
nised, and  the  j)aralysis  of  the  sphincter  iridis  (mydriasis)  and 
of  accommodation,  which  often  exist,  and  are  also  easily  ob- 
served, give  valuable  aid.  Moreover,  any  loss  of  motion  up- 
wards must  be  due  to  paralysis  of  the  third  nerve;  but,  if 
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there  be  loss  of  motion  down- 
Avards,  the  differential  diag- 
nosis between  paralysis  of 
the  inferior  rectus  and  of  the 
superior  oblique  has  to  be 
made.  For  this  see  the 
paragraph  on  paralysis  of 
the  latter  muscle  (p.  328). 

As  may  be  imagined  from 
the  foregoing,  it  is  often 
difficult  in  practice  to  keep 
clearly  before  one's  mind  the 


different  actions  of  the  orbital 
muscles,  and,  from  the  character  of  the  diplopia,  to  deduce 
the  paralysis  which  may  be  jiresent.    An  aid  in  this  respect 
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has  been  provided  by  Dr.  Louis  Werner  ^  by  means  of  two 
diagrams  (Figs.  138  and  139). 

The  form  of  diplopia,  which  characterises  paralysis  of  each 
muscle,  is  expressed  by  the  position  of  the  dotted  line  bearing 
the  name  of  the  muscle. 
The  dotted  Unes  represent 
the  "false  images,"  the  con- 
tinuous   lines    the  "true 


In  the  case  of  the  recti 
(Fig.  138)  the  false  images 
enclose  a  lozenge  -  shaped 
space  situated  between  the 
true  ones,  whereas  in  the  case 
of  the  oblique  muscles  (Fig. 
139),  the  true  images,  which, 
for  the  sake  of  simplicity. 
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Fig.  139. 


are  combined  in  one  line,  lie  between  the  four  "  false  images," 
which  diverge  from  one  another  so  as  to  form  an  X.  It  will 
also  be  noted  that  the  dotted  lines  extend  upwards  and  down- 
wards beyond  the  others,  indicating  respectively  that  the 
"false  images"  are  higher  or  lower  than  the  true  ones. 
Another  fact  which  the  diagrams  indicate  is  that,  in  the  case 
of  the  muscles  represented  in  the  upper  halves  of  the  figures, 
the  diplopia  occurs  in  the  tf)per  part  of  the  field  of  fixation, 
or  in  other  words,  in  upward  movements  of  the  eyes.  A 
similar  rule  holds  good  with  regard  to  the  lower  halves. 

The  method  of  using  the  diagrams  will  be  better  understood 
by  taking  a  particular  muscle  as  an  example.  Suppose,  for 
instance,  that  we  wish  to  know  what  kind  of  diplopia  results 
from  paralysis  of  the  left  inferior  rectus;  it  is  simply  necessary  to 
look  at  the  left  inferior  portion  of  Fig.  138  (recti),  which  gives  the 

^  Ophthalmic  Revieii),  March  1886. 

-  The  ' '  false  image  "  con-esponds  to  the  affected  eye,  and  the  "  tnie  image  " 
to  the  sound  eye. 
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diplopia.  If  we  analyse  this  we  find  :  (1)  That  the  diploi^ia  is 
"crossed"  for  the  false  image  corresponding  to  the  left  eye  is  to  the 
right  of  the  true  image,  i.e.  the  right  image  corresponds  to  the  left 
eye ;  (2)  That  the  false  image  has  its  upper  end  inclined  tmoards 
the  true  one  ;  (3)  That  the  false  image  is  loioer  than  the  true  one, 
for  the  dotted  line  extends  lower  than  the  other  one  ;  (4)  That 
the  diplopia  occurs  in  dowmvard  movements  of  the  eyes,  for  it  is 
in  the  lotver  half  of  the  diagram  that  the  false  image  lies. 

The  same  method  applies  to  the  other  recti :  the  diplopia 
for  the  right  upper  rectus  is  found  in  the  right  iqjper  quadrant, 
and  so  on  for  the  rest. 

The  same  rales  also  apply  to  the  obliques  (Fig.  1 39),  with  one 
difference.  The  recti  move  the  eye  in  the  direction  indicated 
by  their  names,  the  superior  moving  it  upwards  and  the  inferior 
downwards ;  but  in  the  case  of  the  obliques  the  reverse  takes 
place,  the  superior  oblique  moving  the  eye  downwards  and  the 
inferior  upwards.  Therefore,  for  the  superior  obliques  we 
must  look  at  the  lower  half  of  Fig.  139,  and  for  the  inferior  at  the 
upper  part. 

This  is  an  extremely  simple  method.  By  bearing  the 
figures  in  mind,  it  is  possible  to  tell  immediately  what  kind  of 
diplopia  would  result  from  paralysis  of  any  one  of  these 
muscles,  and  conversely,  given  the  diplopia,  to  determine  to 
which  muscle  it  is  due. 

The  Causes  of  Paralyses  of  Orbital  Muscles  are  peripheral  or 
central.    The  first  are  chiefly  of  rheumatic  or  syphilitic  nature. 

Eheumatic  paralysis,  to  which  the  external  rectus  is  speci- 
ally prone,  will  be  noted,  if  there  are  symptoms  of  general 
rheumatism,  or  if  there  is  a  history  of  exposure  to  cold  or  wet 
immediately  preceding  the  attack. 

Syphilis  wall  be  suggested  as  a  cause,  if  there  be  a  specific 
history,  and  that  other  causes  can  be  excluded.  Sj'philitic 
paralyses  of  the  orbital  muscles  are  amongst  the  later  sj-mptoms 
of  the  disease,  and  may  be  due  to  exostoses  or  gummata  at  the 
,base  of  the  skull,  or  to  sj-philitic  neoplasms  in  the  course  of 
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the  nerve.  Other  neoplastic  growths  can,  of  course,  cause 
these  paralyses  in  the  same  way. 

After  an  attack  of  Diphtheritic  Sore  Thi^oat  paralyses  of  the 
orbital  muscles  is  sometimes  seen,  but  is  by  no  means  so 
frequent  in  this  connection  as  paresis  of  the  ciliary  muscle 
(p.  51).  These  paralyses  appear  in  from  one  to  six  weeks 
after  the  outbreak  of  the  primary  affection.  The  latter  need 
not  have  been  of  a  severe  kind,  indeed  sometimes  the  patients 
have  been  unaware  that  they  had  had  any  sore  throat.  One, 
or  several  muscles,  and  one  or  both  eyes,  may  be  attacked. 
The  paralyses  of  the  orbital  muscles  always  recover  in  the 
course  of  some  weeks. 

It  is  probable,  but  not  yet  definitely  ascertained,  that 
poliomyelitis  with  minute  hsemorrhages  at  the  cerebral  centres 
of  the  nerves  supplying  the  paralysed  muscles  is  the  pathologi- 
cal condition  in  these  cases  of  diphtheritic  paralyses.  Absence 
of  the  knee-reflex  has  been  noted  in  quite  a  number  of  the 
cases. — Treatment  should  consist  in  iron,  cod  liver  oil,  and 
general  tonic  measures. 

In  diabetes,  paralyses  of  orbital  muscles,  especially  of  the 
external  rectus,  are  not  very  uncommon. 

Where  diphtheria  and  diabetes  can  be  excluded,  the  diagnosis 
of  a  central  cause  depends  chiefly  upon  collateral  symptoms, 
e.g.  paralyses  of  other  nerves,  headache,  loss  of  memory,  etc. 
Von  Graef  e  pointed  out  that  a  diagnostic  sign  may  be  obtained 
from  the  diplopia  itself ;  for,  if  of  central  origin,  fusion  of  the 
double  images  by  means  of  prisms  is  difficult  or  impossible, 
the  slightest  motion  of  the  patient's  head  or  eyes,  or  of  the 
prism,  being  sufficient  to  separate  the  images  widely ;  while 
in  diplopia,  from  a  peripheral  paralysis,  fusion  by  prisms  does 
not  present  such  difficulties. 

Experience  shows  that  complete  paralysis  of  any  one  of 
the  nerves  supplying  the  orbital  muscles,  if  unaccompanied  by 
other  paralyses,  rarely  depends  upon  a  central  cause ;  but  that, 
if  the  latter  exist,  the  loss  of  nerve  power  is  only  partial. 
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This,  no  doubt,  is  due  to  the  fact  that — unless  the  centi-al  lesion 
be  very  extensive,  in  which  case  other  nerves  -will  be  involved 
— all  the  filaments  of  the  nerve  in  question  cannot  be  impli- 
cated ;  while,  at  the  base  of  the  skull  or  in  the  orbit,  any  nerve 
or  branch  can  be  singled  out  by  a  comparatively  circumscribed 
morbid  process.  In  the  premonitory  stages  of  tabes  dorsalis, 
ephemeral  partial  paralyses,  affecting  now  one  and  again  another 
of  the  orbital  muscles,  may  sometimes  be  observed. 

Prognosis. — If  the  cause  be  central,  the  prognosis,  I  need 
hardly  say,  must  be  very  cautiously  given.  If  it  be  peripheral, 
recovery  is  very  frequent ;  much,  however,  depending  on  the 
nature  of  the  lesion.  In  cases  where  a  cure  is  not  effected, 
the  antagonist  muscle  often  becomes  contracted,  and  the  eye 
is  then  rotated  permanently  and  excessively  in  the  correspond- 
ing direction.  In  cases  of  old  standing,  a  permanent  contrac- 
tion of  the  muscles  of  the  neck  may  be  brought  about  from 
the  inclination  of  the  head,  which  the  diplopia  has  obliged  the 
patient  to  adopt. 

Treatment. — When  the  cause  is  peripheral,  the  medical  treat- 
ment consists  in  drugs  suitable  to  the  fundamental  disease 
(rheumatism,  syphilis,  etc.).  Local  depletion  at  the  temple  in 
the  early  stages,  and  galvanism  later  on,  may  be  employed 
■with  advantage.  The  most  common  method  of  applying 
galvanism  is  through  the  closed  lid ;  but,  it  is  probable  that 
the  episcleral  method,  i.e.  with  the  electrode  placed  directly 
over  the  muscle,  is  more  effectual ;  and,  by  aid  of  cocaine, 
this  can  now  be  done  painlessly. 

Passive  orthopaedic  treatment^  occasionally  gives  a  rapid 
and  brilliant  result,  while  again  it  is  useless.  It  is  performed 
as  follows  : — The  conjunctiva  at  the  corneo-scleral  margin, 
near  the  insertion  of  the  paralysed  muscle,  is  seized  with  a 
forceps,  and  the  eyeball  is  drawn  in  the  direction  of  the  muscle 
and  as  far  as  possible  beyond  its  ordinary  limit  of  contraction, 

1  First  proposed  by  Prof.  J.  Micliel.  Klin.  Monatshl.f.  Augenheilk.,  1877, 
p.  373. 
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and  back  again.  These  movements  are  continued  for  about  a 
minute,  once  a  day,  and  cocaine  is  used. 

Prismatic  glasses  may  be  used,  either  to  eliminate  the 
diplopia,  or  to  excite  the  weak  muscle  to  exert  itself.  In  the 
former  case  the  glass  selected  must  completely  neutralise  the 
diplopia ;  but,  as  it  can  do  so  only  for  one  position  of  the  eyes, 
prisms  are  rarely  employed  in  this  way.  In  the  latter  case,  a 
prism  slightly  weaker  than  that  sufficient  to  completely  neutral- 
ise the  diplopia  is  selected ;  in  order  that,  with  a  little  effort, 
the  weak  muscle  may  be  enabled  to  bring  about  single  vision, 
and,  this  effort  having  been  successfully  maintained  for  some 
days,  a  still  weaker  prism  is  then  prescribed,  and  so  on. 

It  is  very  important  for  the  patient's  comfort,  while  await- 
ing his  cure,  unless  a  ciu-e  by  prisms  as  above  described  is  being 
attempted,  that  the  affected  eye  should  be  covered,  so  that  the 
distressing  double  vision  may  be  obviated. 

Surgical  treatment  is  justifiable  only  when  other  means 
have  failed  to  restore  muscular  equilibrium.  If  the  deviation 
amount  to  3  or  4  mm.,  tenotomy  of  the  antagonistic  muscle,  Avith 
subsequent  tenotomy  of  the  associate  muscle  in  the  other  eye, 
will  be  sufficient;  but,  if  the  deviation  amount  to  5  or  6  mm., 
advancement  of  the  paralysed  muscle,  in  addition  to  the 
tenotomy,  may  be  required.  This  surgical  treatment  applied 
to  the  internal  and  external  rectus  gives  satisfactory  results ; 
but,  in  case  of  the  superior  and  inferior  recti  it  is  not  so  satis- 
factory, while  the  oblique  muscles  should  not  be  operated  on. 

Ophthalmoplegia  Externa,  or  Nuclear  Paralysis. — 
The  first  of  these  terms  is  usually  employed  to  denote  a  re- 
markable class  of  cases  in  which  all,  or  nearly  all,  the  orbital 
muscles  of  both  eyes  are  paralysed,  while  the  intraocular 
muscles  remain  intact.  It  is  probable,  however,  that  these 
cases  do  not  differ  in  their  nature  from  many  of  those  in  which, 
in  one  eye,  several  orbital  muscles  supplied  by  different  nerves — 
e.g.  the  third  and  fourth — are  wholly  or  partially  paralysed;  or 
where  all  the  orbital  muscles  in  one  eye  are  wholly  or  partially 
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paralysed ;  or  where  in  each  eye  muscles  supplied  by  the  same 
nerve,  e.g.  both  sixth  nerves,  are  wholly  or  partially  paralysed ; 
for  such  cases  are  often  mild  forms  of  the  disease,  or  else  stages 
in  its  development.  Moreover,  although  it  is  generally  con- 
sidered essential  for  the  diagnosis  that  the  intraocular  muscles 
should  retain  their  functions,  yet  a  few  cases  have  been  observed, 
where  the  iris  and  ciliary  muscle  were  also  paralysed. 

The  ptosis,  even  in  cases  of  complete  binocular  ophthalmo- 
plegia externa,  is  often  incomplete.  It  is  remarkable  that  in 
some  cases,  without  any  improvement  in  the  condition  itself, 
the  diplopia,  which  was  at  first  present,  quite  disappears. 

Patlwlogy. — The  primary  lesion  consists  in  an  inflammatory, 
hsemorrhagic,  or  degenerative,  process  in  the  nuclei  of  origin 
of  the  implicated  nerves  in  the  floor  of  the  fourth  ventricle, 
and  hence  the  above  second,  and  more  comprehensive,  term 
given  to  the  disease. 

Ocmrrence  and  Progress. — The  condition  may  be  congenital, 
or  may  make  its  appearance  soon  after  birth,  and  may  remain 
permanently  without  becoming  complicated  with  any  further 
disturbance.  Congenital  ptosis,  which  is  frequently  combined 
with  loss  of  power  in  the  superior  rectus,  and  is  usually  binocu- 
lar, is  of  this  nature.  Or,  the  disease  may  come  on  gradu- 
ally in  perfectly  healthy  children  or  adults,  mthout  any 
other  symptom  whatever,  and  without  any  apparent  cause  or 
hereditary  taint,  and  may  remain  as  a  permanent  condition. 
Again,  in  a  small  proportion  of  the  cases,  the  onset  is  accom- 
panied with  headache  and  loss  of  memory,  and,  soon  becoming 
associated  with  paralyses  of  other  cerebral  nerves,  passes  on 
into  bulbar  paralysis.  Blows  and  falls  on  the  head  have  been 
followed  by  ophthalmoplegia  externa;  a  htemorrhage  in  the 
floor  of  the  fourth  ventricle  being  presumably  the  immediate 
cause.    Syphilis  has  been  noted  in  some  cases. 

The  Prognosis  is  at  first  uncertain.  As  above  pointed  out, 
some  cases  recover  completely  and  permanently  after  a  time, 
some  recover  and  relapse  again,  some  do  not  recover,  but  are 
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not  followed  by  further  symptoms  of  disease,  while  again, 
others  are  but  the  initial  stage  of  bulbar  paralysis.  In  the 
congenital  cases  no  improvement  can  be  expected. 

Treatment. — Except  in  the  syphilitic  cases,  where  iodide  of 
])Otassium  has  jiroved  of  benefit,  treatment  has  been  of  little 
use.  The  exhibition  of  phosphorus  in  some  cases  would  be 
rational,  but  treatment  in  most  cases  may  be  restricted  to 
regulation  of  the  general  health. 

Conjugate  Deviation  implies  an  involuntary  turning  of 
the  two  eyes  in  some  one  direction.  It  is  due  sometimes  to 
paralysis  of  associated  movements  of  muscles,  e.g.  if  the  devia- 
tion be  to  the  right,  of  the  left  external  rectus  and  right  in- 
ternal rectus ;  and  in  other  cases  to  contraction  of  associated 
muscles,  e.g.  if  the  deviation  be  in  the  same  direction,  of  the 
right  external  rectus  and  left  internal  rectus.  The  power  of 
convergence  of  the  visual  axes  is  all  the  while  maintained. 
This  condition  is  usually  accompanied  by  other  paralyses  or 
symptoms  indicating  intracranial  disease ;  or,  a  deviation  of  the 
head  to  one  side  may  be  the  only  other  symptom ;  or,  the  state 
of  the  eyes  itself  may  be  the  only  symptom.  Graux^  and 
Duval  ^  have  demonstrated  the  existence  of  fibres,  called  pos- 
terior longitudinal  bands,  passing  from  the  nucleus  of  the  sixth 
nerve,  under  the  corpora  quadrigemina,  and  joining  ^vith  the 
fibres  of  the  opposite  third  pair  for  the  supply  of  the  internal 
rectus  of  that  side.  The  sixth  pair  of  one  side  supplies  in  this 
way  the  external  rectus  of  its  own  side,  and,  to  a  slight  extent, 
the  internal  rectus  of  the  opposite  side;  and  it  is  quite  probable 
that  similar  decussations  may  exist  in  the  nerve  supply  of  other 
orbital  muscles,  which  would  assist  in  explaining  their  conjugate 
deviations.  The  cerebral  centre  for  these  two  kinds  of  actions 
must,  therefore,  be  distinct. 

1  Soc.  de  Biologic  de  Paris,  23d  Nov.  1878  ;  Centralb.  f.  p.  Awgenheilkiinde, 
1879,  p.  32. 

2  Progris  Med.,  1879,  No.  28  ;  Cenircdbl. /.  d.  Med.  Wisscnscfi.,  1879,  p. 
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Conjugate  deviation  may  be  caused  by  a  lesion,  either 
destructive  or  irritative,  at  the  cerebral  centre  for  the  associ- 
ated movements,  or  co-ordination  of  the  eyeballs.  Schiif  places 
this  centre  in  the  posterior  portion  of  the  corpora  quadrigemina, 
whilst  Adamiik  places  it  in  the  anterior  portion,  and  Gowers  ^ 
thinks  it  is  probably  situated  in  the  posterior  olivary  body. 
Conjugate  deviation  may  also  be  caused  by  lesions  of  the  pons, 
and  these  produce  the  opposite  eifect  to  those  of  the  cerebrum. 
There  are  four  cases  : — 


The  cerebral  cases  show  that  the  centre  for  associated  move- 
ments is  on  the  opposite  side  of  the  brain,  e.g.  in  movements 
of  eyes  to  the  left,  the  left  external  rectus  and  right  internal 
rectus  are  innervated  by  the  right  hemisphere  of  the  brain, 
consequently  a  destructive  lesion  here  would  produce  paralysis 
of  the  left  side  of  the  body,  and  of  the  associated  movements 
of  the  above  orbital  muscles,  and  therefore  the  eyes  would  be 
drawn  to  the  right  by  their  opponents,  i.e.  away  from  the 
paralysed  side.  Destructive  lesion  of  the  right  side  of  the 
pons  would  also,  of  course,  produce  paralysis  of  the  left  side  of 
the  body ;  but,  involving  the  right  sixth  nucleus,  it  woidd  cause 
paralysis  of  the  associated  movements  of  the  right  external 
rectus  and  left  internal  rectus,  and,  consequently,  the  eyes 
would  be  drawn  to  the  left  by  the  opponents,  ie.  towards  the 
paralysed  side. 

The  reverse  of  the  foregoing  would  occur  in  irritative 
lesions.  Fig.  140  will  serve  to  illustrate  the  points  re- 
ferred to. 

A  destructive  lesion  at  12,  the  right  cortical  centre,  in- 
volving also  motor  centres  of  the  body,  would  cause  left 
hemiplegia ;  and,  since  the  external  rectus  of  the  left  eye  and 


Destructive.  Eyes  turned  away  from  paralysed  side. 

Irritative.  , ,       , ,      towards  convulsed  side. 

Destructive.  ,,      towards  paralytic  side. 

Irritative.  ,,     away  from  convulsed  side. 


1  Trans.  Ophthal.  Soc,  lOtli  March  1887. 
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internal  rectus  of  the  right  eye  would  be  paralysed,  the 
antagonists  would  turn  the  eyes  to  the  right,  i.e.  away  from 
the  paralysed  side.  A  destructive 
lesion  of  the  right  side  of  the 
pons,  also  producing  left  hemi- 
plegia, if  it  involve  the  sixth 
nucleus,  Avill  produce  paralysis  of 
the  external  rectus  of  the  rig! 
eye  and  of  the  internal  rectus  of 
the  left  eye,  and  then  the  anta- 
gonists would  turn  the  eyes  to  the 
left,  i.e.  towards  the  paralysed  side. 

It  is  easy  to  see  how  irritative 
lesions  would  produce  exactly  the 
opposite  effects. 


Convergent  Concomitant 
Strabismus. 


Fig.  140. 
1.  Left  Ext.  Rectus;  2.  Left 
lut.  Rectus ;  3.  Right  Int.  Rectus  ; 
4.  Right  Ext.  Rectus  ;  5.  Nucleus 
This  is  the  condition  which  is  left  thii-d  nerve  ;    6.  Nucleus 

popularly  known  as  inward  "  cast "  "^"^  ^  7  and  8.  Post. 

,,       •  .  )i    Ti       1      •,  longitudinal  bands  from  sixth 

or  "squint.  It  makes  its  appear-  to  opposite  third  nerve; 
ance  in  children,  when  they  begin  9.  Nucleus  left  sixth  nerve ;  lo. 
to  take  an  interest  in  small  objects,  Nucleus  right  sixth  nerve;  11 

such  as  toys  and  pictures;  or,  a  '^'^  "f'"^''^ 

.  *'  ^  ^      '      centres.     An   impulse  startmg 

little  later,  when  the  first  lessons  from  12  would  travel  down  to  9, 
are  learned ;  in  short,  when  they  ^^^d  produce  an  associated  move- 
begin  to  make  frequent  and  pro-  "ent  of  the  eyes  to  the  left, 
longed  demands  on  their  internal  recti  and  accommodation, 
most  commonly  from  the  age  of  three  to  six  years. 

The  term  "  concomitant"  {concomitatus,  accompanied)  is 
given  to  it  in  contradistinction  to  "paralytic"  strabismus; 
because,  in  it  the  squinting  eye,  by  virtue  of  the  normal  in- 
nervation of  the  associated  muscles,  accompanies  the  straight 
one  in  all  its  movements  to  an  equal  extent.  At  the  primary 
position  of  the  eyeballs,  in  a  case  of  concomitant  squint,  the 


396  DISEASES  OF  THE  EYE.  [chap.  xxj. 


parallelism  of  the  visual  axes  is  defective,  and,  as  the  eyes 
are  moved  from  side  to  side,  the  defective  parallelism  con- 
tinues in  the  same  degree,  neither  increasing  nor  decreasing. 
Moreover,  if  the  straight  eye  be  shaded  by  the  surgeons  leftr 
hand,  and  the  squinting  eye  by  this  means  be  obliged  to  fix 
the  object  of  vision— e.gr.  the  tip  of  the  index  finger  of  the 
surgeon's  right  hand  held  up  two  or  more  feet  distant  in  the 
median  line— it  will  be  found  that  the  straight  eye  is  now 
squinting  inwards.     This  deviation  of  the  straight  eye  is 
called  the  secondary  deviation,  and,  in  these  cases  of  con- 
comitant strabismus,  it  is  equal  in  degree  to  the  primary 
deviation  of  the  squinting  eye.    Because,  the  internal  rectus 
of  the  good  eye,  being  associated  in  its  action  -with  the  ex- 
ternal rectus  of  the  squinting  eye,  when  the  latter  muscle  is 
forced,  in  the  foregoing  experiment,  to  roll  its  eye  outwards  in 
order  to  bring  it  to  fixation,  the  internal  rectus  of  the  good 
eye,  receiving  a  similar  nervous  impulse,  rolls  that  eye  inwards 
to  the  same  extent  as  the  squinting  eye  has  been  rolled  out- 
Avards;  and  the  good  eye  mil  therefore  present,  under  the 
covering  hand,  an  internal  strabismus  of  the  same  amount  as 
that  which  had  previously  been  present  in  the  squinting 
eye.    This  is  an  important  point,  for  it  is  an  aid  in  the 
differential  diagnosis  of  this  form  of  strabismus  from  the 
paralytic  form,  in  Avhich  the  secondary  deviation  is  gi'eater 
than  the  primary  (see  General  Principle  No.  2,  p.  379). 

In  order  to  decide  which  is  the  squinting  eye,  it  is  merely 
necessary  to  direct  the  patient  to  look  at  an  object  held  \ip  in 
the  median  line  on  a  level  ^nth  his  eyes,  and  a  few  feet  in 
front  of  him.  In  concomitant  strabismus,  of  course,  both  eyes 
never  squint  simultaneously,  as  one  hears  it  sometimes  stated 
by  parents. 

(^ftj^^s.—Squint  is  never  due,  as  is  popularly  supposed,  to 
fright,  imitation,  or  naughtiness ;  nor  is  it  ever  brought  on  by 
the  patient  looking  at  a  lock  of  hair  or  other  object,  which  may 
happen  to  hang  very  much  to  one  side. 
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Donders  ^  pointed  out,  that,  in  a  large  proportion  of  cases 
of  convergent  strabismus,  the  condition  of  refraction  is  hyper- 
metropia,  and  he  drew  the  conclusion,  that  hypermetropia  is 
to  be  regarded  as  the  cause  of  the  strabismus,  in  the  following 
way  : — It  has  been  shown  (chap.  i.  p.  1 2),  that,  with  each 
degree  of  normal  convergence  of  the  optic  axes,  a  certain  effort 
of  accommodation  is  associated.  The  greater  the  angle  of 
normal  convergence,  the  greater  the  possible  effort  of  ac- 
commodation. 

Of  this  physiological  fact,  Donders  said,  the  hypermetrope 


Fig.  141. 


often  unconsciously  takes  advantage,  and,  in  order  to  brace  up 
his  accommodation  in  an  excessive  degree  for  the  sake  of 
distinct  vision  with  one  eye,  he  increases  the  angle  of  con- 
vergence of  the  optic  axes  by  rotating  the  other  eye  (i.  Fig. 
141)  somewhat  inwards.  The  angle  V  is  thus  made  larger  than 
the  angle  Z,  and  the  effort  of  accommodation  normally  belong- 
ing to  the  angle  X  is  obtained  for  the  eye  R,  which,  con- 
sequently, receives  a  clearer  image  of  the  visual  object  A  on 
its  retina.    But,  inasmuch  as  all  hypermetropes  do  not  squint, 

^  Accommodation  and  Refraction  of  the  Eye,  p.  292. 
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Donders  considered  that  there  were  contributing  circumstances, 
Avhich  caused  each  hypermetrope  to  unconsciously  decide  be- 
tween distinct  monocular  vision  with  strabismus,  and  indistinct 
binocular  vision.  The  latter,  he  said,  is  likely  to  be  i^referred, 
if  the  condition  of  the  refraction  and  the  acuteness  of  vision  is 
the  same  in  each  eye ;  while,  if  the  retinal  images  differ  much, 
by  reason  of  one  eye  being  more  ametropic  than  its  fellow,  or, 
from  nebulae  of  the  cornea,  or  from  other  causes,  the  desire 
for  binocular  vision  would  be  less  strong,  and  the  imperfect 
eye  would  deviate  inwards  for  the  sake  of  the  resxilting  increase 
of  accommodation  in  the  perfect  eye. 

It  is  admitted  on  all  hands  that  hypermetropia  is  one  of 
the  causes  of  internal  strabismus,  but,  as  Schweigger^  has 
pointed  out,  it  is  not  the  only  cause,  and,  probably,  not  even 
the  principal  cause;  for  the  following  reasons  : — 1.  If  Donders's 
theory  be  complete,  convergent  strabismus  must  always  appear, 
whenever  there  is  binocular  hypermetropia,  along  vnih.  the 
conditions  which  reduce  the  value  of  binocular  vision.  But, 
strabismus  is  often  absent,  while  the  degi-ee  of  ametropia  is 
markedly  different  in  the  two  eyes ;  or,  while  the  acuteness 
of  vision  is  very  defective  in  one  eye.  2.  According  to 
Donders's  theory  the  higher  the  degree  of  the  hyi^ermetropia 
the  greater  should  be  the  tendency  to  strabismus;  and  yet 
clinical  observation  shows  that  this  is  not  the  case.  3.  In 
periodical  strabismus  the  influence  of  hypermetropia,  and  of 
the  accommodative  effort,  is  very  evident ;  and,  yet,  these  cases 
only  go  to  show,  that,  while  hypermetropia  is  very  frequently 
one  of  the  causes  of  strabismus,  it  is  not  the  only  or  most  im- 
portant one ;  for  here  some  factor  necessary  for  the  production 
of  a  permanent  squint  is  clearly  wanting.  4.  Donders's  theory 
fails  to  explain  the  occurrence  of  convergent  strabismus  in 
emmetropic,  and  in  myopic  individuals ;  where,  of  coiu-se,  no 
excessive  effort  of  accommodation  is  required. 

1  Ueber  das  Schielen,  Berlin,  1881,  and  Eandbuch  der  Aiigenheilkunde,  5th 
cel.,  p.  146. 
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Schweigger  considers,  that  a  want  of  equilibrium  between 
the  muscles  is  the  chief  cause  of  strabismus  (divergent  as  well 
as  convergent),  and  that  convergent  strabismus  is  mainly  due 
to  a  preponderance  in  the  power  of  the  internal  over  the  ex- 
ternal recti;  or,  with  equal  accuracy  one  might  say,  to  an 
insufficiency  of  the  external  recti.  It  would  seem  that,  in 
hypermetropia,  the  external  recti  are  apt  to  be  congenitally 
less  powerful  than  the  internal  recti ;  while  in  myopia,  con- 
genital insufficiency  of  the  internal  recti  is  the  more  common 
condition.  The  internal  recti  do,  however,  sometimes  pre- 
ponderate in  emmetropia,  and  even  in  myopia;  and,  therefore, 
convergent  strabismus  does  sometimes  occur  in  these  forms  of 
refraction.  Whatever  be  the  condition  of  refraction,  strabis- 
mus is  more  apt  to  be  developed,  if  the  value  of  binocular 
vision  be  diminished  by  imperfect  sight  in  one  eye. 

Spontaneous  cure  of  strabismus  does  sometimes  take  place, 
most  commonly  between  the  tenth  and  sixteenth  year  of 
age.  That  it  may  happen  with  hypermetropia,  and  with 
defective  vision  in  one  eye,  is  strongly  against  Donders's  theory. 

Single  Vision  in  Concomitant  Convergent  Strabismus.— For  the 
most  part,  these  patients  do  not  complain  of  double  vision ; 
although  diplopia  is  the  rule  in  cases  of  convergent  strabismus 
due  to  paralysis  of  the  external  rectus.  Why  is  this  ?  The 
image  of  the  object  looked  at,  it  will  correctly  be  said,  must 
be  formed  in  the  squinting  eye  in  each  of  these  kinds  of  stra- 
bismus, on  a  part  of  the  retina  not  identical  with  that  in  the 
fixing  eye,  but  lying  to  the  inside  of  it ;  and,  hence,  the  image 
of  the  object  should  be  projected  by  the  squinting  eye  to  its 
o^vn  side  of  the  true  position  of  the  object  (homonymous 
diplopia),  and  the  latter  should  therefore  be  seen  doubled. 
It  IS  seen  doubled  in  the  paralytic  form,  why  not  also  in  the 
concomitant  form  ?  The  only  explanation  of  this  circumstance 
which  had  been,  until  within  the  last  few  years,  put  forward, 
was,  that  convergent  concomitant  strabismus  being  a  quasi 
physiological  condition,  the  patient's  mind  involuntarily  sup- 
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presses  the  annoying  image  belonging  to  the  squinting  eye, 
in  a  manner  analogous  to  that  by  which,  when  we  are  deeply 
interested  in  conversation,  all  extraneous  sounds  are  unper- 
ceived,  although  they,  too,  must  reach  the  nerve  of  hearing. 
This  suppression  of  the  image  belonging  to  the  squinting  eye, 
was  believed  to  be  the  more  easy  owing  to  the  indistinctness 
of  the  image  itself,  formed  as  it  is  on  a  peripheral  part  of  the 
retina,  while,  in  the  good  eye,  it  falls  on  the  macula  lutea. 
We  often  find,  moreover,  that  the  squinting  eye  is  ah  initio, 
more  defective  (macula  cornea,  higher  degrees  of  hyperme- 
tropia,  astigmatism,  etc.),  than  its  fellow,  and  it  was  held  that 
this,  too,  rendered  suppression  of  its  image  more  easy.  Such 
a  suppression  of  the  image  is  possible,  and  it  no  doubt  does 
occur  in  many  cases  of  strabismus ;  but,  it  is  certain,  as  pointed 
out  by  Schweigger,  that  it  does  not  occur  in  all  of  them,  perhaps 
not  even  in  most  of  them.  It  would  be  beyond  the  scope  of 
this  handbook,  were  I  to  go  into  the  arguments  on  this  point. 
Suffice  it  to  say,  that,  in  those  cases  where  suppression  of  the 
image  of  the  squinting  eye  does  not  take  place,  a  certain 
participation  in  the  act  of  vision  on  the  part  of  this  eye,  when 
not  too  blind,  is  implied.  One  of  two  events  takes  place  in 
those  cases  : — Either,  the  region  of  the  retina,  on  which,  in  the 
squinting  eye,  the  image  of  the  visual  object  is  formed,  becomes 
functionally  developed  into  a  spot  to  a  great  extent  physio- 
logically "identical"  with  the  macula  lutea  of  the  straight 
eye,  and  then  something  approaching  normal  binocular  fusion 
of  the  images  comes  about,  and  hence  single  ^dsion ;  or  else, 
diplopia  is  actually  present,  although,  as  a  rule,  it  passes 
unnoticed  by  the  patient,  owing  to  its  having  become  habitual 
to  him.  In  some  cases  the  first  of  these  conditions  is  the 
actual  state,  in  others  it  is  the  second  which  exists.  I  shall 
mention  one  fact  in  support  of  each,  but  must  refrain  from 
entering  more  deeply  into  the  subject.  In  support  of  the 
first  is  the  occurrence,  not  rarely  observed,  of  crossed  diplopia 
after  operation  for  concomitant  convergent  strabismus ;  and, 
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in  support  of  the  second,  the  diplopia  which  intelligent  patients 
often  admit,  when  they  are  carefully  examined,  with  the  aid 
of  a  red  glass  before  the  good  eye. 

Amblyopia  of  the  Squinting  Eye.— In  a  large  proportion  of 
the  cases  of  internal  concomitant  strabismus,  the  squinting 
eye— even  where  there  is  no  marked  astigmatism,  and  where 
the  media  are  clear— is  amblyopic.    Schweigger  states  the 
proportion  of  these  amblyopic  cases  to  be  30%,  but  I  believe 
the  percentage  to  be  much  larger.    It  has  been  a  very  gener- 
ally accepted  opinion,  that  this  amblyopia  is  due  to  want  of 
use  on  the  part  of  the  squinting  eye,  in  consequence  of  the 
suppression  of  the  image  on  its  retina,  and,  hence,  it  is  termed 
amblyopia  ex  anopsia.    If  this  view  were  the  correct  one,  we 
ought  always  to  find  only  slight  amblyopia  of  the  squinting 
eye  in  children  soon  after  strabismus  comes  on ;  while,  it  should 
be  of  high  degree,  in  fact  the  eye  should  be  almost  useless, 
in  adults  who  have  not  been  operated  on,  and  in  whom  mono- 
lateral  strabismus  has  been  present  since  childhood.    And  yet 
marked  amblyopia  may  often  be  found  in  children  in  the 
squinting  eye,  while  in  adults  the  squinting  eye  often  has  very 
good  vision— in  short,  the  amblyopia  of  the  squinting  eye  is 
not  progressive,  as  it  would  be  were  it  ex  anopsia.  Again,  many 
squinting  eyes,  when  the  straight  eye  is  covered,  instead  of 
fixing  the  visual  object  with  the  macula  lutea,  remain  un- 
changed in  position,  or  even  turn  inwards  more  than  before— 
(amblyopia  Avith  excentric  fixation)— and,  in  less  well-marked 
cases  of  the  same  sort,  although  there  is  no  excentric  fixation, 
yet  the  preference  for  fixation  with  the  macula  lutea  is  lost, 
and  uncertainty  of  fixation  results,  no  one  part  of  the  retini 
bemg  more  useful  for  that  purpose  than  another.   It  is  held  by 
many,  that  this  form  is  characteristic  of  amblyopia  ex  anopsia, 
and  is  the  result  of  the  strabismus ;  but,  it  is  identical  with  a 
form  of  congenital  amblyopia,  often  present  in  only  one  eye 
>nthout  strabismus  (p.  367).    A  strong  argument  in  favour  of 
amblyopia  ex  anopsia  is  the  improvement,  which  often  seems 
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to  take  place  in  the  vision  of  the  squinting  eye  by  systematic 
separate  use,  or  after  the  strabotomy.  But,  it  is  tolerably 
certain  that,  where  the  improvement  takes  place,  the  defective 
vision  has  been  due  rather  to  retinal  asthenopia,  than  to  ambly- 
opia ;  and  if,  at  the  outset,  patients  be  pressed  to  discern  the 
test-types,  they  often  succeed  in  producing  a  better  acuteness 
of  vision,  than  they  at  first  seemed  to  possess.  In  many  cases, 
separate  use  fails  altogether  in  improving  the  vision  of  the 
squinting  eye,  even  when  it  is  not  very  defective ;  a  fact  which 
is  unfavourable  to  the  amblyopia  ex  anopsia  theory.  The 
circumstance  that  in  alternating  strabismus  the  sight  of  each 
eye  is  good,  cannot  be  regarded  as  proof  in  favour  of  ambly- 
opia ex  anopsia  rather  than  against  it. 

The  explanation  which  Schweigger  gives,  of  the  very  fre- 
quent presence  of  amblyopia  in  the  squinting  eye  is,  that  it  is 
congenital ;  and,  far  from  being  the  result  of  the  strabismus, 
is  a  factor  in  its  production,  just  as  opacities  of  the  cornea,  or 
high  degrees  of  ametropia  have  always  been  admitted  to  be. 

There  are  Three  Clinical  Varieties  of  Convergent  Concomitant 
Strabismus. — 1.  Periodic.  2.  Permanent  alternating.  3.  Per- 
manent monolateral.  Periodic  strabismus  occurs  only  when 
some  great  effort  of  accommodation  is  required.  It  sometimes 
is  the  first  stage  of  permanent  monolateral,  or  of  alternating 
strabismus;  but  these  two  latter  forms  do  not  always  have  their 
beginning  in  the  periodic  form,  which  often  continues  as 
periodic  to  the  end  of  the  chapter.  In  alternating  strabismus, 
the  patient  squints  sometimes  with  one  eye  and  sometimes 
with  the  other.  In  permanent  monolateral  strabismus  the 
squint  is  confined  to  one  eye. 

Measurement  of  Convergent  Strabismus. —  The  amount,  or 
degree,  of  the  deviation  of  the  squinting  eye  from  its  normal 
position  is  not  the  same  in  every  case,  and  the  size  of  the 
squint  is  measured  by  one  of  the  follo-\Aang  three  methods. 
Whichever  of  them  be  used,  it  is  important  that  the  patient 
be  directed,  during  the  test,  to  regard  a  distant  object  placed 
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in  the  median  line  and  on  a  level  with  his  eyes.  If  he  look 
at  a  near  object,  the  squint  may  be  over-estimated  b}'  reason  of 
its  increase  ■\vith  accommodation. 

1.  By  the  Linear  Method,  we  measure  the  number  of  milli- 
metres by  which  the  eye  deviates  from  its  normal  i^osition. 
The  good  eye  is  shaded,  and  the  squint- 
ing eye  is  caused  to  fix  an  object  in 
the  median  line,  by  preference  a  dis- 
tant object.  Close  under  the  margin 
of  the  lid  a  strabometer  (Fig.  142)  is 
then  placed,  so  that  the  0  point  may 
coincide  -m^h  a  perpendicular  let  fall 
from  the  centre  of  the  cornea.  The 
shade  being  removed  from  the  good 
eye,  the  squinting  eye  is  allowed  to 
resume  its  abnormal  position,  and  the 
degrees  recorded  on  the  instrument, 
imder  a  perpendicular  let  fall  from  the 
centre  of  the  cornea  in  this  position, 
are  read  off.  They  give  the  amount 
of  the  deviation. 

2.  Hirschberg's  Method^  consists 
in  estimating  the  degree  of  deviation 
by  the  position  of  the  corneal  reflex  of 
a  candle  flame  held  straight  in  front 
of,  and  about  a  foot  from,  the  eye.  Fig.  142. 
Where  there  is  no  squint,  this  reflex  is  situated  at,  or  (with 
large  angle  7)  slightly  to  the  inner  side  of,  the  centre  of  the 
pupil  m  each  eye.  In  a  convergent  squinting  eye  it  is  dis- 
placed outwards,  and  Hirschberg  recognises  five  gi'oups  of 
strabismus.  Group  1  (Fig.  143  representing  the  right  eye)  in 
which  the  reflex  is  nearer  to  the  centre  than  to  the  margin  of 
the  pupil.  This  represents  a  strabismus  of  less  than  10°,  and 
no  operation  is  indicated.    Group  2,  in  which  the  reflex  is  at 

^  CentralblaU.  f.  p.  Augenheilkunde,  1886,  p.  5. 
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or  about  the  margin  of  the  pupil ;  representing  a  strabismus  of 
12  to  15°,  and  indicating  a  simple  tenotomy,  with  occasionally 
a  tenotomy  of  the  other  int.  rectus.  Group  3,  in  -which  the 
reflex  is  outside  the  pupillary  margin,  about  half  way  between 
the  centre  of  the  pupil  and  the  corneal  margin.  This  repre- 
sents a  strabismus  of  about  25°,  and  indicates  a  tenotomy  of 
the  internal  rectus,  combined  mth  a  moderate  advancement  of 
the  external  rectus.  Occasionally,  later  on,  a  tenotomy  of  the 
other  internal  rectus  will  be  required.  Group  4,  in  which  the 
reflex  is  on  or  near  the  corneal  margin ;  representing  a  strabis- 


///myt/{  of  ' 
'viedtuith(5mlii) pupil. 
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Fig.  143. 

mus  of  45°  to  50°,  and  indicating  a  tenotomy  of  the  internal 
rectus,  along  mth  energetic  advancement  of  the  external  rectus, 
and  sometimes  a  later  tenotomy  of  the  other  internal  rectus. 
Group  5,  in  which  the  reflex  is  on  the  sclerotic,  between  the 
margin  of  the  cornea  and  the  equator  bulbi.  This  represents 
a  strabismus  of  60°  to  80°,  and  requires  the  combined  opera- 
tion, with  strongest  possible  advancement  of  the  externus. 
Even  this  is  sometimes  insufficient,  and  a  tenotomy  of  the 
internal  rectus,  or  even  the  combined  operation  on  the  other 
eye,  may  be  subsequently  reqmred.  This  is  a  modification  of 
the  linear  method,  and  is  a  conA'^enient  one  in  routine  practice. 

3.  The  Angular  Method. — The  object  aimed  at  here  is  to 
determine  the  size  of  the  angle,  which  the  visual  axis  of  the 
squinting  eye  makes,  with  the  direction  it  should  normall)- 
have.    For  this  purpose  a  perimeter  is  employed.    Let  us 
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suppose  that  the  right  eye  (i?,  Fig.  144)  be  the  squinting  eye, 
and  that  P  0  P  be  the  arc  of  the  perimeter.  The  patient  is 
placed  at  the  instrument,  as  though  the  field  of  vision  of  his 
squinting  eye  were  about  to  be  examined.  He  is  directed  to 
look  at  a  distant  object  {A)  with  his  good  eye  (L).    The  visual 


A 


Fig,  144. 

line  from  R  should  now  pass  through  the  point  0,  but  it  passes 
through  the  point  n,  and  therefore  0  R  n  is  the  angle  of  the 
strabismus.  The  surgeon  finds  the  position  of  n  by  passing 
the  flame  of  a  candle  along  the  perimeter,  until,  with  his  eye 
placed  behind  the  flame,  he  finds  that  the  corneal  image  of  the 
flame  occupies  the  centre  of  the  pupil.  The  flame  itself  will  then 
be  at  m,  and  the  size  of  the  squint-angle  may  be  read  off  there. 
This  gives  us  the  optical  axis  of  the  eye ;  but,  to  be  strictly 
accurate,  we  must  remember  that  the  position  of  the  visual 
axis  is  what  we  require,  and  that  it  lies  a  few  degrees  farther 
inwards,  according  to  the  size  of  the  angle  y.    The  angular 
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method  is  mm  in  general  use  instead  of  the  linear  method, 
than  which  it  is  more  accurate. 

4.  A  good  subjective  method  for  determining  the  dimension 
of  a  strabismus,  but  which  can  only  be  used  where  diplopia  is 
present,  is  what  may  be  called  the  Method  by  Tangents.  Upon 
a  wall  of  the  consulting  room,  in  a  horizontal  line,  and  so  as 
to  be  on  a  level  with  the  eyes  of  the  patient,  who  is  placed 
about  3  metres  from  the  wall,  are,  permanently  marked  out, 
tangents  of  angles  of  5°  each,  as  seen  from  the  place  where  the 
squinting  eye  is.  Exactly  opposite  to  the  squinting  eye  is  0°, 
while  towards  the  right  and  left  the  points  are  marked  up  to 
45°  or  more.  The  flame  of  a  candle  being  held  at  0°,  and  one 
eye  of  the  patient  being  covered  with  a  red  glass,  he  is  called 
on  to  indicate  the  position  of  the  image  belonging  to  the 
squinting  eye,  and  the  number  on  the  wall  which  corresponds 
to  this  gives  the  angle  of  the  strabismus.  For  the  purpose  of 
estimating  paralyses  of  the  orbital  muscles,  a  similar  row  of 
tangents,  or  several  such,  may  be  marked  out  in  the  vertical 
direction.  No  well-ordered  ophthalmic  institution  should  be 
Avithout  this  simple  arrangement. 

Mobility  of  the  Eye  Outwards  in  Convergent  Concomitant 
Stralismus. — This  is  often  defective  in  the  squinting  eye,  and 
sometimes  also  in  the  fixing  eye.  The  excursiveness  of  the 
lateral  motions  of  the  eyeball  may  be  measured  by  the  peri- 
meter. Placing  the  patient  as  though  the  field  of  vision,  say, 
of  his  right  eye  were  about  to  be  examined,  the  patient  is 
directed  to  follow  with  his  eye  the  flame  of  a  candle  carried 
along  the  perimeter  from  0°  towards  90°  in  the  temporal  direc- 
tion, and  when  it  is  found  that  the  eye  cannot  be  turned  any 
further  in  this  direction,  the  extreme  position  is  noted  by  the 
position  of  the  candle  at  the  perimeter.  The  corneal  image  of 
the  flame  must,  of  course,  be  central,  when  the  position  of  the 
flame  is  read  off.  In  a  similar  way,  the  mobility  of  the  eye 
inwards  may  be  measured.  In  the  normal  eye  the  mobility 
in  each  direction  is  about  45°.    In  strabismus  we  simply  com- 
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pare  the  outward  mobility  of  the  squinting  eye  with  that  of 
the  good  eye,  to  ascertain  how  much,  if  anything,  the  former 
lacks  of  its  normal  amount. 

Treatment. — The  bearing  of  hypermetropia  on  the  produc- 
tion of  many  cases  of  strabismus  long  since  suggested  the 
idea  of  curing  the  deviation  by  spectacles,  which  would  correct 
any  existing  hypermetropia.  The  accommodation  having  been 
paralysed  by  atropine,  is  kept  under  its  influence  for  some 
Aveeks  or  months ;  spectacles,  which  completely  correct  the 
hypermetropia  and  astigmatism,  being  meantime  constantly 
worn.  Should  the  patient  require  to  use  his  eyes  for  near 
work  while  under  treatment,  it  is  necessary  that  he  should 
have  suitably  higher  +  glasses  for  his  near  work.  Occasionally, 
good  cures  are  effected  by  this  means ;  and,  when  a  periodic 
strabismus  in  a  child  comes  under  my  care,  I  always  think  it 
worth  while  to  attempt  its  correction  in  this  way;  but,  in 
general,  it  is,  by  itself,  of  no  use  whatever. 

Orthoptic  Treatment. — To  JavaP  is  due  the  credit  of  devising 
this  method ;  but,  although  he  did  so  some  years  ago,  it  is  only 
recently  that  the  treatment  has  been  introduced  into  practical 
ophthalmology. 

In  order  that  the  treatment  may  be  carried  out  it  is  neces- 
sary, in  the  first  instance,  that  the  strabismic  person  should 
have  diplopia.  If  the  latter  be  not  present  spontaneously,  it 
has  to  be  developed ;  and  it  is  sometimes  possible,  when  the 
sight  in  the  squinting  eye  is  not  too  defective,  to  give  the 
patient  diplopia,  i.e.  to  make  him  continuously  conscious  of  the 
presence  of  the  image  belonging  to  the  squinting  eye.  This 
may  be  done  by  means  of  exercises  with  a  prism,  base  down- 
wards, before  the  deviated  eye,  and  a  candle  flame  as  visual 
object.  The  exercises  are  to  be  repeated  daily  until  diplopia 
without  a  prism  is  established.  Javal  recommends  the  follow- 
ing exercise  to  develope  diplopia  : — A  screen — e.g.  a  large 

1  Annales  d' Oculistique,  Juillet  et  Aout  1871.  See  also  Mars  et  Avril, 
Mai  et  Juin,  and  Nov.  et  Ddc,  for  the  same  year. 
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sheet  of  cardboard — is  held  vertically  between  the  two  eyes, 
while  the  patient  is  directed  to  look  at  a  candle  flame  about  2 
metres  in  front  of  him.  Double  vision  may  immediately 
appear,  but,  if  it  does  not,  it  may  be  brought  out  by  now  and 
then  covering  the  good  eye  for  a  moment,  or,  by  placing  before 
it  a  red  glass,  which  can  soon  be  done  without.  Less  brilliant 
visual  objects  are  gradually  substituted,  until,  finally,  the 
double  vision  will  continue  even  when,  at  first  cautiously,  the 
screen  is  removed. 

Double  vision  having  been  established,  we  proceed  to 
enable  the  patient  to  fuse  the  double  images,  i.e.  to  obtain 
binocular  vision,  and,  when  we  have  succeeded  in  doing  this, 
we  have  cured  the  squint.  The  end  in  view  is  best  effected 
by  means  of  a  stereoscope,  into  which,  in  place  of  the  usual 
prisms,  +  6D  lenses  have  been  introduced.  The  focal  distance 
of  these  lenses  being  about  the  length  of  an  ordinary  stereo- 
scope, rays  coming  from  the  slides,  and  passing  through  them, 
fall  into  the  observer's  eye  as  parallel  rays,  the  accommodation 
is  suspended,  and,  under  normal  conditions,  the  visual  lines 
are  parallel,  as  though  looking  at  a  distant  object.  In  the 
normal  state  the  double  picture,  or  diagram,  mil  seem  to  be 
single,  but  to  the  strabismic  patient  in  whom  diplopia  is 
present,  it  will  be  double.  Our  duty,  then,  is  to  diminish  the 
distance  between  the  pictures,  until  the  patient  finds  himself 
just  able  to  fuse  the  images  into  a  single  impression.  After  a 
day  or  two  the  distance  is  increased  slightly,  and  so  on,  until, 
finally,  the  normal  position  is  reached.  It  is  needless  to  saj- 
that  in  these  exercises  all  errors  of  refraction  must  be  elimin- 
ated by  the  proper  glasses.^ 

The  pictures  used  in  the  stereoscope  should  be  geometrical 

'  The  existence,  or  otherwise,  of  true  binocular  vision  may  be  ascertained, 
by  the  simple  experiment  of  giving  the  patient  a  book  to  read,  and  holding  a 
cedar  pencil  half  way  between  his  eyes  and  the  page,  perpendicularly  to  the 
lines  of  type.  If  binocular  vision  be  present,  the  pencil  will  not  offer  any 
impediment  to  the  reading  ;  but,  if  it  be  not  present,  parts  of  the  page  will  be 
hidden  behind  the  pencil.    The  surgeon  may  prove  this  by  performing  the 
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figures,  or  specially  designed  pictures,  in  order  that  both 
surgeon  and  patient  may  the  more  readily  recognise  their 
fusion.  Landolt^  employs  two  vertical  lines,  one  above  and 
the  other  below  the  same  horizontal  line  ;  and  I  have  had  pre- 
pared for  my  OAvn  practice  a  special  stereoscope  ^  and  slides, 
which  are  very  suitable. 

Only  the  very  slight  degrees  of  strabismus  are  adapted  for 
the  attempt  at  cure  by  orthoptic  treatment.  A  marked 
deviation  will  not  be  amenable  to  it.  Moreover,  it  makes 
demands  both  upon  the  patience  and  intelligence  of  the 
patient,  which  are  rarely  fulfilled,  especially  in  hospital 
practice.  A  field  more  fertile  in  good  results  for  this  treatment 
is  found  in  the  completion  of  cures,  which  have  been  com- 
menced by  operative  measm-es. 

Operative  Treatment. — Division  of  the  tendon  of  the  in- 
ternal rectus  muscle,  combined,  sometimes,  with  advancement 
of  the  insertion  of  the  external  rectus,  is  the  measure  which 
has  to  be  applied  in  most  of  the  cases,  which  come  under  our 
notice.    I  am  strongly  opposed  to  operative  interference  in 

experiment  on  liimself,  fii-st  with  both  eyes  open  (binocular  vision),  and  then 
with  one  eye  shut. 

Another  method  is  that  known  as  Bering's  Drop  Experiment.  A  cylinder 
about  25  cm.  long,  and  wide  enough  to  take  in  both  eyes  of  a  person,  is 
arranged,  at  the  opposite  end  from  that  placed  around  the  eyes,  with  two 
strong  wires  18  inches  long,  which  jut  out  in  continuation,  as  it  were,  of  the 
cylinder,  but  which  are  bent  outwards  sufficiently  to  keep  them  out  of  view  of 
the  patient.  Between  the  ends  of  these  wires  a  fine  thread  is  stretched  with  a 
small  bead  fastened  at  its  middle  point,  so  that  the  bead  may  occupy  the  centre 
of  the  field  when  the  patient  looks  through  the  cylinder.  During  the  exiieri- 
ment  the  tliread  is  in  the  horizontal  position,  and  the  bead  is  used  as  the 
patient's  fixation  point.  Small  balls  of  difl-erent  sizes  (peas,  beans,  etc.)  are 
then  let  fall  from  a  height,  one  after  another,  a  couple  of  dozen  times  oi- 
more,  some  of  them  in  front  of  the  thread,  some  of  them  behind  it.  If  the 
patient  have  normal  binocular  vision,  he  mil  be  able  to  say  each  time  with 
certainty  whether  the  ball  falls  in  front  of  or  behind  the  thread  ;  but,  if  he 
have  not  true  binocular  vision,  if  only  one  eye  be  used,  he  will  merely  guess 
at  the  position  of  the  falling  ball,  and  will  make  frequent  mistakes. 

*  The  Refmction  and  Accommodation  of  the  Eye,  p.  409. 

-  To  be  had  of  Mr.  G,  Prescott,  9  Men-ion  Row,  Dublin. 
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patients  under  five  years  of  age,  aad  very  much  prefer  that 
they  should  be  seven  or  eight  years  old,  or  even  older.  Early 
childhood  offers  a  decided  obstacle  to  the  careful  adjustment 
of  the  operation,  and  to  orthoptic  treatment. 

In  order  that  the  operative  proceeding  may  be  adapted 
to  each  case,  the  following  points  must  have  been  previously 
noted  with  care  : — a.  The  dimension  of  the  strabismus  angle. 
h.  The  lateral  mobility  of  the  eyes,  especially  the  mobility  out- 
wards of  the  squinting  eye.  c.  The  refraction  of  the  eyes, 
and  the  acuteness  of  vision  of  the  squinting  eye,  as  well  as  the 
presence  or  otherwise  of  diplopia.  The  first,  in  order  that 
glasses  for  the  correction  of  any  hypermetropia  may  be  worn 
if  desirable  after  the  operation ;  the  second,  because,  ceteris 
paribus,  an  operation  for  convergent  strabismus  mil  produce 
a  more  marked  effect,  if  the  vision  in  the  squinting  eye  be 
good,  than  if  it  be  very  defective ;  and  the  third,  because  the 
presence  of  diplopia  encourages  the  hope  that  binocular  vision 
may  be  restored. 

Eules  which  mil  ensure  in  every  case,  -with  absolute 
certainty,  the  desired  degree  of  operative  effect,  cannot  be  laid 
down.  The  following  mil  be  found  to  answer  in  the  majority 
of  cases,  and,  if  the  effect  be  now  and  then  too  great,  it  can 
easily  be  adjusted  by  bringing  forward  the  internal  rectus,  or 
by  setting  back  the  external  rectus,  mthin  a  few  days  after 
the  operation.  In  every  instance  it  should  be  the  desire  of 
the  surgeon  to  leave  2°  or  3°  of  strabismus  behind ;  for  the 
effect  of  the  operation  is  apt  to  increase  mthin  a  year,  and,  if 
absolute  parallelism  be  present  at  first,  divergence  may 
ultimately  supervene.  The  establishment  of  binocular  -vasion, 
Avhen  possible,  would  do  away  with  this  remnant  of  strabismus ; 
but,  under  any  circumstances,  the  latter  does  not  detract  from 
the  cosmetic  result. 

If  the  vision  of  the  squinting  eye  be  fairly  good,  and  the 
deviation  amount  to  not  more  than  15°  or  20°,  and  the  power 
of  the  external  rectus  be  sufficient,  the  correction  can  be 
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effected  by  the  tenotomy  of  the  internal  rectus  of  the  squint- 
ing eye.  A  strabismus  of  20°  will  require  the  free  seimration 
of  the  delicate  connections  between  the  anterior  surface  of 
the  tendon,  or  capsixle  of  Tenon,  and  the  conjunctiva  as  far 
back  as  the  camncle,  in  order  that  the  tendon  may  be  free  to 
contract.  For  a  deviation  of  15°  or  less  this  separation  should 
not  be  so  free,  or  should  be  quite  omitted ;  or,  if  a  very  slight 
effect  be  desired,  it  can  be  produced  by  drawing  the  conjunctival 
wound  together,  after  an  operation  which  has  been  confined 
strictly  to  the  insertion  of  the  tendon. 

If  the  vision  of  the  squinting  eye  be  fairly  good,  and  the 
power  of  the  external  rectus  sufficient,  and  if  the  squint  be 
more  than  20°,  it  is  advisable  to  divide  the  proceeding  between 
the  eyes,  e.g.  if  it  be  30°,  about  20°  are  corrected  by  tenotomy 
of  the  internal  rectus  of  the  squinting  eye,  and  the  remainder 
by  tenotomy  of  the  internal  rectus  of  the  fixing  eye.  If 
desired,  the  effect  of  the  tenotomy  in  one  or  both  eyes  may  be 
increased  by  a  suture  passed  through  a  fold  of  conjunctiva  at 
the  outer  side  of  the  globe,  and  tied  tightly. 

If,  although  the  vision  of  the  squinting  eye  be  good,  and 
the  deviation  not  more  than  20°  or  25°,  there  is  marked  loss 
of  power  of  the  external  rectus  muscle,  tenotomy  of  the  internal 
rectus  alone  will  often  lead  to  disappointment,  and  a  good 
result  will  require  this  tenotomy  to  be  combined  with  advance- 
ment of  the  external  rectus ;  the  operative  measures  being  con- 
fined to  the  squinting  eye.  But  advancements  in  such  cases 
as  this  must  be  very  cautiously  carried  out,  as  an  excessive 
effect  may  easily  be  produced.  The  external  rectus  should  be 
but  slightly  brought  forward. 

If  the  deviation  exceeds  35°,  even  when  there  is  good  vision 
in  the  squinting  eye,  and  no  loss  of  power  in  the  external 
rectus,  tenotomy  of  the  internal  rectus  of  each  eye  is  rarely 
sufficient,  and,  as  a  rule,  advancement  of  the  external  rectus 
of  the  squinting  eye  must  be  combined  with  these  measures. 
With  a  deviation  of  30°  to  35°  and  loss  of  power  in  the 
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external  rectus,  the  demand  for  advancement  of  the  external 
rectus  becomes  more  imperative.  The  correction  of  squints 
of  40°  and  more  are,  in  every  instance,  to  be  effected  by  ten- 
otomy with  vigorous  advancement  in  the  squinting  eye,  and 
subsequent  tenotomy  of  the  internal  rectus  in  the  good  eye. 

In  cases  where  the  vision  of  the  squinting  eye  is  much 
reduced,  the  deviation  great,  and  the  insufficiency  of  the 
external  rectus  marked,  the  combined  operation  in  one  or  both 
eyes  is  the  proper  proceeding. 

Mode  of  Operating  for  Strabismus.  Tenotomy.— The. 
instruments  required  for  this  operation  are,  a  spring-stop 
speculum,  a  small-toothed  forceps,  a  blunt  scissors  somewhat 
curved  on  the  flat,  and  two  strabismus  hooks  (Fig.  145). 
^;c=^  The  eye  having  been  thoroughly  cocainised,  the 
patient  is  placed  on  his  back,  the  surgeon  standing 
in  front  of  him  and  on  his  left  hand  side,  if  the  left 
eye  is  to  be  operated  on ;  or  behind  him,  if  it  be  the 
right  eye.  The  speculum  is  then  applied,  and  the 
conjunctiva  over  the  insertion  of  the  tendon  of  the 
internal  rectus  is  seized  with  the  forceps,  and  incised 
with  the  scissors  between  the  forceps  and  the  eye. 
Into  the  opening  thus  made  the  points  of  the  closed 
scissors  are  inserted,  and,  with  a  snipping  action,  a 
passage  is  made  through  the  subconjunctival  tissue, 
Fig.  145.  from  the  conjunctival  aperture  to  the  upper  border 
of  the  tendon  in  case  of  the  left  eye,  or  to  its  lower  border 
in  the  right  eye.  The  scissors  are  now  laid  aside,  but  the 
conjunctiva  is  still  held  in  the  forceps;  and,  A\dth  the  right 
hand,  the  point  of  the  hook  is  passed  through  the  open- 
ing and  along  the  passage,  until  the  edge  of  the  tendon^  is 
reached.  The  point  of  the  hook  being  kept  in  contact  with 
the  sclerotic,  the  instrument  is  then  turned  rapidly  round  and 
under  the  tendon,  and  is  brought  close  up  to  the  insertion  of 
the  latter  into  the  sclerotic,  care  being  t^iken  that  the  whole 
breadth  of  the  tendon  lies  on  the  hook.    The  forceps  are  now 
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laid  aside,  and  the  hook  carrying  the  tendon  is  transferred  to 
the  left  hand.     One  blade  of  the  scissors  (held  in  the  right 
hand),  is  now  inserted  between  the  globe  and  the  tendon,  and 
the  latter  is  completely  divided  at  its  insertion.     The  second 
hook  is  then  employed  for  searching,  above  and  below,  for  any 
strands  of  the  tendon  which  may  be  left  undivided ;  the  test 
for  complete  division  being,  that  the  hook  can  be  brought  up 
■w-ithout  obstruction  to  the  margin  of  the  cornea.     If  the 
smallest  segment  of  the  tendon  be  left  undivided,  the  result 
of  the  operation  is  apt  to  be  unsatisfactory.  Immediately 
after  the  operation  a  marked  diminution  in  the  mobility  of 
the  eye  inwards  should  be  examined  for ;  as  this  motion  can 
now  only  take  place  by  aid  of  any  remaining  connective  tissue 
attachments  of  the  muscle  to  the  eyeball  and  capsule  of  Tenon. 
If  this  defect  in  motion  be  not  present,  or  in  only  a  slight 
degree  in  comparison  with  the  supposed  extent  of  operation, 
it  may  be  concluded  that  the  tendon  is  imperfectly  divided^ 
and  a  new  search  for  undivided  filaments  must  be  made.  To 
estimate  this  loss  of  motion,  it  is  necessary  before  the  operation 
to  note  the  degree  of  mobility  of  the  eyeball  inwards,  and  to 
compare  it  with  the  inward  motion  of  the  other  eye. 

The  effect  of  the  operation  may  be  diminished,  if  found 
necessary,  by  drawing  the  edges  of  the  conjunctival  wound 
together  with  a  suture,  the  tendon  being  thus  prevented  from 
unitmg  with  the  globe  so  far  back.  The  more  conjunctiva  we 
mclude  m  the  suture  at  each  side  of  the  wound,  the  more  ^vill 
the  effect  of  the  tenotomy  be  reduced.  This  restricting  suture 
should  be  applied,  when  the  immediate  result  of  the  tenotomy 
IS  greater  than  exj^ected  or  desired. 

As  the  edges  of  the  conjunctival  wound  cannot  be  accu- 
rately adjusted  with  sutures,  none  are  applied  for  that  purpose, 
ihey  are  only  used,  as  above,  to  diminish  the  operative  effect  • 
or,  when  an  extensive  loosening  of  the  subconjunctival  tissue 
has  been  performed,  to  prevent  sinking  of  the  carancle 

The  subconjunctival  operation  for  strabismus,  proposed  by 
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the  late  Mr.  Critchett,  is  performed  as  follows : — A  fold  of 
conjunctiva  is  seized,  close  to  the  lower  margin  of  the  insertion 
of  the  muscle,  and  incised  with  a  blunt-pointed  scissors  so  as 
to  expose  the  tendon.  A  strabismus  hook  is  passed  through 
the  opening,  and  under  the  tendon.  The  scissors  is  now  in- 
serted and  opened  slightly,  one  point  being  kept  close  to  the 
hook  while  the  other  is  passed  between  the  tendon  and  the 
conjunctiva,  and  the  tendon  is  divided  close  to  its  insertion. 
This  method  is  very  generally  adopted  by  English  surgeons. 
For  myself,  I  prefer  the  operation  (von  Graefe's)  previously 
described,  as  it  much  more  readily  admits  of  modifications  of 
the  effect. 

In  von  Arlt's  method,  instead  of  a  hook  being  passed  under 
the  tendon  in  the  first  instance,  it  is  seized  with  the  forceps, 
with  which,  just  before,  the  conjunctiva  had  been  raised.  In 
other  respects  the  proceeding  is  the  same  as  von  Graefe's,  than 
which  it  is  said  to  be  less  painful. 

The  immediate  and  ultimate  effects  of  a  tenotomy  are  by 
no  means  identical.  Immediately  after  the  operation  the  effect 
is  very  marked,  owing  to  the  loosening  of  the  tendon  from  its 
insertion.  In  a  few  days,  when  it  becomes  re-attached,  the 
effect  diminishes,  and  in  the  course  of  some  weeks  there  is 
ao-ain  an  increase  in  the  effect,  and  this  increase  continues  for 
about  a  year,  as  above  stated. 

The  ultimate  result  may,  with  tolerable  certainty,  be  esti- 
mated immediately  after  the  operation,  by  testing  the  power 
of  convergence.  If  the  patient  be  directed  to  look  with  both 
eyes  at  the  surgeon's  finger  held  in  the  middle  line,  and  it  be 
approached  to  within  12  or  15  ciii.  of  his  nose,  and  if  the  con- 
verc^ence  of  the  eyes  can  be  maintained  at  that  distance,  the 
effect  will  not  be  too  great.  But  if,  at  a  distance  of  from  18 
to  20  cm.,  the  operated  eye  ceases  to  converge,  or  begins  to 
diverge,  or  if  even  at  12  cm.  the  convergence,  although  accom- 
plished,' cannot  be  maintained  for  more  than  a  few  moments, 
and  that  then  the  operated  eye  deviates  outwards,  ultimate 
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divergence  may  be  expected,  even  though  tlie  actmil  position 
of  the  visual  axes  be  correct.  A  restricting  suture  must  be 
applied  in  such  cases. 

Sometimes,  although  the  patient  converges  up  to  12  cm. 
satisfactorily,  and  maintains  the  convergences  at  that  distance 
for  some  moments,  the  eye  will  then  rotate  inwards.  In  such 
cases  there  is  apt  to  be  a  recurrence  of  the  strabismus. 

Advancement. — In  cases  of  convergent  squint,  in  Avhich  it 
is  desirable  to  combine  advancement  of  the  external  rectus 
^v^th  tenotomy  of  the  internal  rectus,  the  latter  is  done  first, 
as  above  described,  at  the  same  sitting. 


Fig.  U6. 


An  opening  is  then  made  in  the  conjunctiva  immediately  over 
the  insertion  of  the  external  rectus,  and  as  long  as  the  breadth 
of  the  tendon.  The  band  of  conjunctiva  between  the  opening 
and  the  cornea  is  separated  up  with  the  scissors  from  the 
sclerotic,  for  to  it  the  tendon  has  to  be  fastened  later  on.  A 
strabismus  hook  is  now  passed  under  the  tendon,  and  hvought 
well  up  to  its  insertion  ;  care  being  taken  that  the  whole  width 
of  the  tendon  is  held  on  the  hook.  A  needle  carrying  a  fine 
catgut  suture  is  introduced  from  its  upper  mar-in  between 
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the  tendon  and  sclerotic,  and  passed  through  the  tendon  at  its 
middle  line.    In  the  same  way,  another  suture  is  passed  be- 
hind the  tendon  from  its  lower  margin,  and  through  it,  close 
to  the  first  suture.    Each  of  these  sutures  is  knotted  firmly  on 
the  tendon,  a  long  end  being  left  to  each  (Fig.  146).  The 
tendon  is  separated  off  with  the  scissors  from  the  sclerotic, 
close  to  its  insertion.    The  sutures  are  passed  through  the 
conjunctival  flap  in  the  direction  of  the  muscle,  and  are  respec- 
tively tied  with  their  own  ends.    A  greater  or  less  effect  is 
produced,  according  as  the  sutures  are  placed  further  or  nearer 
to  the  insertion  of  the  tendon,  and  according  as  they  are 
drawn  more  or  less  tightly.    I  have  found  this  method  per- 
fectly satisfactory.^ 

Immediately  after  the  combined  operation  is  finished  there 
should  be  no  divergence,  nor  should  there  be  marked  loss  of 
motion  of  the  eyeball  inwards.  In  either  case  the  effect  is  too 
great,  and  must  at  once  be  diminished  by  an  adjustment  of 
the  advancing  sutures,  or  a  bringing  forward  of  the  internal 
rectus. 

Even  if  it  lie  in  the  plan  of  the  treatment  to  supplement 
the  tenotomy,  or  combined  operation,  on  the  squinting  eye  by 
a  tenotomy,  or  combined  operation,  on  the  fixing  eye,  both  eyes 
should  not  be  operated  on  at  the  one  sitting.  An  interval  of 
a  fortnight  or  more  should  elapse,  in  order  that  the  true  effect 
of  the  first  proceeding  may  be  accurately  gauged,  and  then  the 
surgeon  will  be  in  a  position  to  know  how  to  regulate  his 
operative  measures  for  the  other  eye. 

Advancement  of  the  Capsule  of  Tenon  has  been  proposed  and 
practised  by  de  Wecker^  as  a  method  for  the  rehef  of  stra- 
bismus.   A  crescentic  flap,  3  or  4  mm.  wide,  is  excised  from 


1  Dr  A.  E.  Prince  of  Jacksonville,  Illinois,  has  devised  an  ingenious 
method  for  advancement  {OpMhal.  Rev.  1887,  p.  249),  of  which  I  have  as 
yet  no  experience. 

2  Proceedings  SociStS  franc  d'Ophthal.  Ann.  d  Oculistiqiie,  t.  93,  p-  r2, 
1885,  and  L'Avancement  CapsuMre,  by  H.  Lainey.    Paris,  1885. 
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the  conjunctiva  near  to  the  outer  corneal  margin,  so  that 
the  insertion  of  the  tendon  may  coincide  with  the  centre  of 
the  crescent.    On  retraction  of  the  conjunctiva  the  insertion 
will  then  become  exposed.     Two  small  ojjenings  are  now 
made  in  the  capsule,  at  each  margin  of  the  tendon  and  not 
far  from  its  insertion,  care  being  taken  to  disengage  the 
capsule  underneath  the  tendon,  as  well  as  laterally.  Two 
sutiu-es  are  then  applied.    One  of  these  is  entered  through  the 
conjunctiva  at  the  upper  extremity  of  the  vertical  diameter  of 
the  cornea,  passed  under  the  conjunctiva,  and  made  to  appear 
in  the  conjunctival  wound.  The  needle  is  then  passed  through 
the  small  opening  in  the  capsule  at  the  upper  margin  of  the 
tendon,  and  then  under  the  latter,  and,  having  traversed  the 
tendon,  the  capsule,  and  the  conjunctiva,  it  reappears  a  little 
behind  the  insertion  of  the  muscle,  near  the  centre  of  the 
tendon.    The  second  needle  is  entered  through  the  conjunctiva 
at  the  lower  extremity  of  the  vertical  diameter  of  the  cornea, 
and  takes  a  corresponding  course  to  that  of  the  first  needle. 
The  sutures  are  then  tied,  and  are  not  removed  for  several 
days.    This  procedure  alone  is  said  to  correct  a  convergent 
strabismus  to  the  extent  of  5°  to  8°.     When  a  greater 
correction  is  required— and  it  would  seem  to  be  in  cases  of 
25°  and  more  that  de  Wecker  usually  employs  it— it  must  be 
combined  with  tenotomy  of  the  internal  rectus.    The  ten- 
otomy is  performed  after  the  sutures  are  applied,  as  above 
described,  but  before  they  are  closed. 

After  a  strabismus  operation,  a  light  bandage  is  applied,  and 
is  changed  morning  and  evening  for  forty-eight  hours,  when,  if 
no  suture  has  been  used,  it  may  be  discarded.  If  sutures  have 
been  employed,  the  bandage  is  retained  until  they  come  away. 

Bangers  of  the  Strabismus  Operation.  ~l  have  never  seen 
any  inflammatory  reaction  after  a  strabismus  operation,  not 
even  after  an  advancement,  nor  have  I  ever  seen  any  serious 
accident  during  the  operation.  Puncture  of  the  sclerotic  with 
the  scissors,  while  the  tendon  was  being  divided,  has  occurred 
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in  the  hands  of  some  operators;  but,  I  confess,  I  cannot 
understand  how  such  an  accident  could  happen,  unless  the 
operator  had  his  own  eyes  shut.  It  is  also  stated  that  ej^es 
have  been  lost  after  squint  operations  through  orbital  cellul- 
itis, which,  I  fancy,  must  have  been  brought  on  by  the  intro- 
duction of  septic  matter  upon  the  instruments. 

Occasionally,  a  small  arterial  branch  may  be  di^dded  during 
the  operation,  and  this,  bleeding  into  the  capsule  of  Tenon, 
may  cause  rather  alarming  exophthalmos.  The  protrusion 
goes  back  in  a  few  days  with  use  of  a  pressure  bandage.  I 
have  only  seen  the  occurrence  twice. 

Sinking  of  the  caruncle,  some  months  after  the  tenotomy, 
when  it  does  rarely  occui',  can  be  remedied  in  the  following 
^yay  : — The  conjunctiva  is  divided  vertically  about  6  mm.  from 
the  caruncle.  The  inner  lip  of  the  wound  is  raised,  a  scissors 
curved  on  the  flat  passed  in,  and  the  subconjunctival  tissue  as 
far  as  under  the  sunken  caruncle  separated.  The  subjunctival 
tissue  under  the  outer  lip  of  the  Avound,  and  as  far  as  the 
corneal  margin,  is  loosened  in  the  same  way,  and  the  two  flaps 
are  brought  together  with  a  suture,  which  includes  a  sufficiency 
of  conjunctiva  to  draw  the  caruncle  well  forwards. 

Treatment  subsequent  to  Operation. — It  is  generally  necessary 
for  the  patient  to  wear  the  correcting  spectacles  for  his  hypev- 
metropia,  either  constantly,  or  for  near  vision  only,  according 
as  the  result  of  the  operative  measures  make  it  more  or  less 
desirable  to  suspend  the  accommodation.  After  some  months, 
it  is  usually  possible  to  leave  off  the  spectacles,  except  for  near 
vision. 

A  cure,  of  the  strabismus,  in  the  sense  of  removal  of  the 
deformity,  can  be  attained  by  operation  in  every  case ;  and, 
by  itself,  affords  ample  reason  for  undertaking  the  operation. 
But  a  cure,  in  the  true  sense  of  the  term,  involves  restoration 
of  binocular  vision,^  and  this  is  very  rarely  obtained  by  opera- 
tive measures  alone.   

1  The  importance  of  binocular  vision  consists  in  tlie  fact,  that  it  is  chiefly 
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Orthoptic  exercises  with  the  stereoscope  (p.  408)  are  of  great 
value  in  completing  a  cure,  which  has  been  almost  effected 
by  operation.  The  deviation,  which  has  been  reduced  to  a 
minimiun  by  the  operation,  may  sometimes  be  quite  eliminated, 
and,  still  more  important,  binocular  vision  may  sometimes  be 
developed.  Where  the  attending  circumstances  of  the  case, 
both  clinical  (acuteness  of  vision,  diplopia,)  and  personal 
(patience  and  intelligence  of  the  patient),  admit  of  it,  an 
effort  should  always  be  made  to  effect  such  a  cure. 

INSUFFICIENCY   OF    THE    INTERNAL  RECTI 
MUSCLES,  AND  DIVERGENT  CONCOMITANT  STRA- 
BISMUS.— In  the  normal  condition,  the  orbital  muscles  are 
in  a  state  of  equilibrium,  no  one  muscle,  or  pair  of  muscles, 
having  more  power  over  the  eyeballs  than  its  fellow. 

Insufficiency  of  the  Internal  Eecti  Muscles  implies  a  dis- 
turbance of  this  equilibrium.  The  internal  recti  in  these 
cases  are  so  much  weaker  than  the  external  recti,  that  the 
former  are  obliged  to  make  a  constant  effort  to  prevent  the 
eyes,  or  one  of  them,  from  becoming  divergent,  and  it  is  only 
the  demand  for  binocular  vision  which  stimulates  the  muscles 
to  this  effort. 

Muscular  Asthenopia  is  the  symptom  caused  by  this  insuffi- 
ciency. The  patients  complain  that,  after  reading,  writing, 
sewing,  or  employment  at  other  near  work  for  a  time,  they 
begin  to  find  the  objects  spreading,  becoming  indistinct,  and 
perhaps  doubled.  Pain  in  and  about  the  eyes  comes  on. 
These  symptoms  gradually  increase,  until  the  work  has  to  be 
discontinued. 

The  diagnosis  of  the  condition  can  be  made  by  the  follow- 
ing methods.  The  patient  is  directed  to  look  at  the  tip  of 
the  surgeon's  finger  held  up  in  the  middle  line.  The  finger 
is  brought  slowly  closer  to  the  eyes  until  a  certain  point  is 

by  its  aid  we  estimate  distances  finely,  and  observe  the  sliape  of  objects. 
Even  plane  surfaces  are  seen  mucli  more  accurately  with  binocular  than  with 
monocular  vision. 
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reached  where  the  internal  rectus  of  one  eye  ceases  to  act, 
the  other  eye  still  remaining  in  fixation.  The  first  eye,  upon 
the  finger  being  advanced  a  little  more,  usually  becomes 
divergent. 

Or,  if  the  tip  of  the  finger  be  held  some  20  cm.  from  the 
patient's  eyes,  and  if,  with  his  other  hand,  the  surgeon  cover 
one  of  the  eyes,  say  the  right,  Avhile  the  left  is  caused  to  fix 
the  finger-tip ;  it  will  be  found  that  the  eye  under  the  hand  is 
diverging,  and,  when  the  hand  is  removed  from  it,  it  makes 
an  inward  motion,  in  order  again  to  fix  the  finger-tip.  The 
explanation  of  this  is,  that,  when  one  eye  is  covered,  there  is 
nothing  to  be  gained  in  the  way  of  single  vision  by  an  exces- 
sive exertion  of  the  weak  internal  recti ;  and,  consequently, 
the  eye  which  is  excluded  from  the  act  of  vision,  is  abandoned 
to  the  control  of  the  over-strong  external  rectus,  and 
only  returns  to  its  normal  position,  when,  being  re- 
stored to  participation  in  the  act  of  vision,  diplopia 
would  otherwise  be  present. 

The  following  is  von  Graefe's  Test  for  Insufiiciency 
^  ^     of  the  Internal  Eecti : — A  dot  mth  a  line  drawn  ver- 
tically through  it  (Fig.  147)  on  a  sheet  of  white  paper 
is  given  to  the  patient  to  look  at,  at  his  usual  reading 
distance.    Before  one  eye,  say  the  right,  a  prism  of 
about  10°  with  its  base  downwards  is  held  vertically. 
Fig.  147.  This,  in  the  normal  condition,  would  produce  a  double 
image  of  the  dot,  so  that  the  figure  would  seem  to  be  a  line 
with  two  dots,  the  upper  dot  being  the  image  belonging  to 
the  right  eye.    In  insufficiency  of  the  interni,  the  image  of 
the  right  eye  would  not  only  be  higher  than  that  of  the  left, 
but  it  would  also  stand  to  the  left  (crossed  double  images) 
more  or  less,  so  that  here  the  pictui-e  is  that  of  two  lines, 
each  with  a  dot,  the  upper  line  and  dot  standing  to  the  left 
hand   side   (Fig.    148).     This   crossed   diplopia  indicates 
divergence.    The  explanation  of  the  experiment  is  as  follows  : 
—When  a  prism  is  held  before  the  right  eye,  the  possibility 
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of  binocular  vision  is  removed,  and,  insufficiency  existing,  the 
^yeak  internal  rectus  of  the  right  eye  has  no  object  in  greatly 
exerting  itself,  and  consequently  abandons  the  eye 
to  the  traction  of  the  external  rectus.    Hence  the 
divergence,  and  the  projection  of  the  image  of  this 
eye  to  the  opposite  side. 

The  degree  of  insufficiency  existing  may  be  de- 
termined  by  this  same  experiment.  If  a  weak 
prism  be  held  with  its  base  inwards  before  the  left 
eye,  in  the  above  case,  the  images  of  the  lines  vdll 
appear  to  be  brought  closer.  By  gradually  increas- 
ing the  power  of  the  prism,  one  will  be  found  which 
brings  the  lines  together,  so  that  the  pictiu-e  will  ' ' 

now  be  that  of  two  dots  over  each  other  on  one 
line.  This  prism  is  the  measui'e  of  the  insuffi- 
ciency. 

Landolt  estimates  the  amount  of  insufficiency 
of  convergence  by  means  of  the  metre  angle  and     Fig.  148, 
amplitude  of  convergence.    For  an  account  of  the  method  I 
must  refer  the  reader  to  his  valuable  work.^ 

Insufficiency  of  the  internal  recti  is  a  common  attendant 
upon  myopia,  and  is  probably  congenital  like  the  myopia.  It 
is  also  found  with  emmetropia,  and  even  with  hypermetropia. 

Concomitant  divergent  strabismus  is  a  fui-ther  development 
of  the  same  condition. 

Treatment.— In  moderate  degrees  of  myopia,  the  use  of  such 
concave  glasses  as  Avill  permit  the  patient  to  read  at  35  cm. 
distance  may  relieve  the  asthenopic  symptoms. 

Decentration  of  these  glasses  may  give  fiu-ther  aid.  If  the 
glasses  be  so  set  in  the  spectacle  frame,  that  their  centres  are 
on  the  outer  side  of  the  visual  lines,  the  inner  half  of  the 
glasses  act  as  prisms  with  their  bases  inwards  (chap.  i.  p.  2), 
and  by  them  the  rays  are  broken  inwards,  Le.  towards  the 
macula  lutea  in  each  eye,  so  that  a  slight  divergence  may  take 
'  Tlie  Refraction  and  Accommodation  of  the  Eye,  1886,  jj.  501. 
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place  without  diplopia,  etc.  In  this  way  the  internal  recti  are 
relieved.  Should  the  case  be  one  demanding  the  use  of  convex 
glasses  (hypermetropia,  presbyopia)  the  decentration  must  be 
inwards. 

A  more  perfect  and  accui^ate  method  is  that  of  prescribing 
prisms,  bases  inwards,  to  be  worn  for  reading  and  other  near 
work.  These  may  be  combined  with  concave  or  convex  glasses, 
where  such  are  indicated.  The  prism  which  is  the  measure  of 
the  insufficiency  (see  above)  is  divided  between  the  two  eyes. 
If  it  be  4°,  a  prism  of  2°  is  placed,  base  inwards,  before  each 
eye  for  near  work.  Very  high  prisms  cannot  be  ordered, 
owing  to  the  colour  effects  they  produce ;  and,  in  cases  where 
they  would  be  required,  the  insufficiency  can  be  only  partially 
corrected. 

Operative  Treatment. — This  consists  in  weakening  the  too 
strong  external  rectus  by  tenotomy.  The  danger  of  the 
method  is,  that  convergent  strabismus  with  homonymous  dijj- 
lopia  for  distant  objects  may  result,  unless  the  case  be  suitable 
for  operation.  Only  those  cases  are  suitable  in  which  absolute 
divergent  strabismus  is  present;  or  those  in  which,  with  a 
prism  of  not  less  than  10°,  base  inwards,  before  one  eye,  the 
flame  of  a  candle  at  3  mm.  distance  is  seen  single,  or  if  perhaps 
doubled  for  a  moment,  then  becoming  single.  '\^'Tien,  Avith 
such  a  prism,  single  vision  is  present,  the  external  rectus  by 
an  effort  must  have  overcome  the  effect  of  the  prism,  and  it  is 
admissible  to  deprive  the  muscle  of  the  power  represented  bj- 
that  effort  or  prism.  If  diplopia  be  produced  by  a  prism  of 
10°  the  tenotomy  is  contraindicated,  for  the  effect  of  the  latter 
could  not  be  modified  to  the  slight  power  of  abduction  indicated 
by  a  weaker  prism.  A  soui'ce  of  error  in  the  ascertaining  of 
this  abduction  prism  which  must  be  guarded  against  is,  that 
the  patient  may  suppress  the  image  of  one  eye,  and  that  his 
single  vision  may  be  merely  due  to  the  fact  that  he  is  seeing 
with  the  other  alone.  The  higher  the  abduction  prism  the 
more  extensive  may  be  the  division  of  the  subconjunctival 
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tissue,  etc.,  while  with  weak  abduction  the  eflfect  must  be 
diminished  by  a  conjunctival  suture. 

Immediately  after  the  operation  there  should  be  a  certain 
amount  of  convergence,  as  sho'wn  by  homonymous  dii^lopia  in 
the  middle  line  for  the  flame  of  a  candle  at  3  mm.  distance. 
This  convergence,  or  diplopia,  should  not  be  greater  than  can 
be  corrected  by  a  prism  of  10°.    Moreover,  if  the  candle  be 
moved  from  the  middle  line  15°  to  the  opposite  side  from  the 
operated  muscle  (to  the  right  if  the  left  external  rectus  has 
been  tenotomised)  there  should  be  no  convergence  (no  diplopia), 
and  a  vertical  prism  before  one  eye  should  only  cause  double 
images  placed  directly  over  each  other.    If,  by  these  experi- 
ments, it  is  shown  that  the  operation  has  produced  an  excessive 
effect,  the  latter  must  be  diminished  by  a  suture  drawing  the 
lips  of  the  conjunctival  wound  together,  and  including  more 
or  less  conjunctiva  according  to  the  excess  to  be  corrected. 
Or,  if  a  suture  has  already  been  applied,  and  the  result  be  still 
in  excess,  it  must  be  withdrawn,  and  a  still  more  restricting 
sutm'e  inserted.    In  all  these  cases,  convergence  must  neces- 
sarily be  present  when  the  candle  is  carried  over  to  the  side 
of  the  operated  muscle ;  but  this  disappears — except  perhaps 
at  the  very  most  extreme  position  on  that  side — as  also  the 
convergence  in  the  middle  line,  by  reason  of  cicatricial  con- 
traction at  the  new  insertion  of  the  tendon ;  always  provided, 
that  the  indications  for  the  operation  and  its  performance,  as 
above  set  forth,  have  been  accurately  attended  to. 

Nystagmus. 

This  term  indicates  an  involuntary  oscillation  of  the  eye- 
balls from  side  to  side  (the  most  common  form),  in  the  vertical 
direction,  or  rotatory  (caused  by  the  oblique  muscles).  It  is 
most  commonly  found  with  congenitally  defective  vision, 
microphthalmos,  coloboma  of  the  choroid,  in  albinos,  etc.,  but 
it  may  be  acquired,  and  is  often  seen  in  those  employed  in 
coal  mines.    It  also  occurs  in  disseminated  sclerosis. 
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In  the  congenital  cases  it  is  probable,  that  the  absence  of 
the  stimulus  which  accurate  retinal  impressions  afford,  inter- 
feres with  the  functional  development  of  the  co-ordinating 
centres  for  the  orbital  muscles.  In  coal  mines,  the  very  de- 
fective light  and  the  blackness  of  the  surroundings  deprive 
the  miners  of  any  defined  retinal  impression,  and  hence  their 
co-ordinating  centres  are  apt  to  become  deranged.  But,  as  it 
is  chiefly  those  who  woi'k  in  one  constrained  position  on  their 
sides,  with  eyes  directed  obliquely  upwards,  who  become 
affected,  it  seems  likely,  that  this  imnatural  and  long-continued 
direction  of  the  eyeballs  is  an  important  factor  here  in  the 
production  of  the  affection ;  ^  indeed,  it  is  probably  to  a  great 
extent  a  professional  cramp,  like  writer's  cramp. 

Those  patients  in  whom  nystagmus  is  due  to  a  congenital 
defect  of  vision,  do  not  complain  of  oscillation  of  the  objects 
they  look  at ;  but  individuals  who  become  affected  with  it  in 
later  life  are  much  troubled  with  that  symptom,  especially  at 
the  onset. 

Treatment. — In  congenital  cases  which  admit  of  improve- 
ment of  vision,  a  cure,  partial  or  complete,  is  sometimes  brought 
about,  whon  the  vision  improves.  If  strabismus  be  present,  it 
should  be  cured,  after  which  a  diminution  in  the  oscillations 
may  result.  In  miner's  nystagmus,  the  all-important  measui-e 
is  a  permanent  relinquishment  of  mine  work ;  and  this  is  fre- 
quently followed  by  satisfactory  results. 

1  See  an  interesting  paper  on  Miner's  Nystagmus  by  Mr.  Simeon  Snell  in 
Proc.  Ophthal.  Soc,  1884,  p.  315  ;  also  one  by  Mr.  Jeflresou,  Brit.  Med. 
Journ.,  1887,  p.  709. 
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Orbital  Cellulitis,  or  Inflammation  of  the  Connective 
Tissue  of  the  Orbit.— ^Ae  Symptoms  of  this  affection  are : 
Erysipelatous  swelling  of  the  Uds,  especially  of  the  upper  lid ; 
serous  chemosis ;  pain  in  the  orbit,  increased  on  pressure  of  the 
eyeball  backwards ;  violent  facial  neuralgia ;  exophthalmos, 
with  impairment  of  the  motions  of  the  eye  in  every  direction ; 
and  high  fever. 

Vision  is  not  generally  affected,  but  sometimes  it  is  so  from 
optic  neuritis,  and  then,  too,  mydriasis  is  seen.  The  cornea 
is  often  completely  or  partially  auEesthetic. 

The  surgeon,  by  pressing  the  tip  of  his  fourth  finger  be- 
tween the  eyeball  and  the  margin  of  the  orbit,  may  feel  a  more 
or  less  resistant  tumour.  This  gradually  increases  in  some  one 
direction,  the  integument  in  that  position  becomes  redder, 
fluctuation  becomes  pronounced,  and  the  abscess  finally  opens 
through  the  skin,  or  into  the  conjunctival  sac,  the  pointing 
being  usually  at  the  upper  and  inner  angle  of  the  orbit.  Ee- 
storation  to  the  normal  state  as  a  rule  comes  about ;  but,  in 
some  cases,  complete  atrophy  of  the  optic  nerve  supervenes. 

Causes.— \.  Idiopathic  {e.g.  cold) ;  2.  Traumatic  (perforat- 
ing injiuies,  foreign  bodies) ;  3.  Extension  of  inflammation 
from  surrounding  parts  (erysipelas,  diseased  tooth,  ethmoidal 
cells) ;  4.  Metastasis  (pysemia,  metria) ;  5.  Sequels  of  fevers 
(scarlatina,  typhoid,  purulent  meningitis). 

Treatment.— Locs^Wy,  poultices  or  warm  fomentations ;  and, 
when  pus  has  formed,  its  earliest  possible  evacuation,— by  pre- 
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ference  from  the  conjunctival  sac.  The  general  constitutional 
treatment  suitable  to  each  case  need  not  be  discussed  here. 

Periostitis  of  the  Orbit. — Acute  periostitis  has  many 
symptoms  in  common  with  phlegmonous  inflammation  of  the 
orbital  connective  tissue,  which  generally  accompanies  it ;  but 
may  usually  be  distinguished  from  the  latter  inflammation 
occurring  independently,  by  the  fact,  as  first  pointed  out  by 
the  late  Mr.  John  Hamilton  of  Dublin,-'  that,  in  it,  pressure  on 
the  orbital  margin  is  painful.  The  absence  of  this  tenderness, 
however,  is  not  always  conclusive  of  the  absence  of  periostitis, 
especially  when  the  latter  is  restricted  to  the  deep  parts  of  the 
orbit.  In  periostitis  the  eyelids  are  not  usually  so  swollen  as 
in  inflammation  of  the  orbital  tissues.  Suppiu-ation  may  take 
place,  necrosis  in  consequence  of  detachment  of  the  periosteum 
may  come  on,  and  communications  Avith  the  neighbouring 
cavities  be  formed. 

In  secondary  syphilis,  or  in  later  stages  of  the  disease,  a 
syphilitic  gumma  of  the  orbital  wall  may  fonn.  This  is  ac- 
companied by  violent  frontal  neuralgia  or  headache,  increas- 
ing at  night.  Proptosis^  occui's,  with  marked  loss  of  motion  of 
the  eyeball  in  one  or  more  directions.  This  loss  of  motion  is  a 
very  characteristic  symptom,  and  serves  to  assist  in  the  diagnosis 
between  this  affection  and  other  orbital  tumours.  It  is  prob- 
ably due  to  an  extension  of  the  inflammation  to  the  con- 
nective tissue  of  the  orbit,  and  to  the  muscles  themselves. 

Again,  periostitis  of  a  chronic  form,  and  without  tendency 
to  suppuration,  occurs  most  commonly  in  persons  with  a  con- 
stitutional rheumatic  tendency.  It  is  accompanied  by  pain  in 
and  about  the  orbit,  and  there  is  increased  tenderness  on 
pressure  of  the  eyeball  backwards.  Exophthalmos,  and  all 
other  outward  signs,  are  usually  wanting. 

The  Prognosis  depends  much  on  the  seat  of  the  inflamma- 
tion.   If  this  be  in  the  deep  parts  of  the  orbit,  thickening  of 


^  Dublin  Journal  of  Medical  Sciences,  1836. 
-  Protrusion  of  tlie  eyeball. 


CHAP.  XXII.] 


THE  ORBIT. 


427 


the  periosteum  may  cause  permanent  protrusion  of  the  eye- 
ball ;  extension  of  the  inflammation  to  the  optic  nerve  may 
result  in  optic  atrophy;  the  orbital  muscles  or  the  nerves  which 
supply  them  may  be  implicated,  with  consequent  paralysis ;  or, 
finally,  the  periostitis  may  strike  into  the  meninges  of  the 
brain.  When  the  inflammation  is  near  the  margin  of  the 
orbit,  early  evacuation  of  pus,  if  it  has  formed,  reduces  the 
process  within  safe  bounds ;  and  this  position  is  one  of  less 
danger  in  respect  of  its  surroundings. 

Causes. — Periostitis  of  the  orbit  may  be  caused  by  blows  or 
other  traumata,  by  extension  from  neighbouring  cavities,  by 
syphilis,  or  rheumatism. 

Treatment. — Warm  fomentations.  Exit  given  to  pus,  if 
possible.    Constitutional  measures. 

Caries  of  the  Orbit  is  very  frequently  the  result  of 
periostitis,  but  often  commences  in  the  bone.  It  may  attack 
any  part  of  the  orbital  walls,  its  favourite  seats  being  the 
margin  above  and  to  the  outside,  or  below  and  to  the  outside. 
"Wlien  it  is  seated  deeply  in  the  orbit,  it  often  causes  ex- 
ophthalmos and  pain.  At  the  margin  of  the  orbit  it  produces 
oedema  and  swelling  of  the  eyelids  with  conjunctivitis,  sup- 
puration comes  on,  and  the  abscess  finally  opens  through  the 
integument,  or  conjunctiva.  A  fistula  is  apt  to  remain  for  a 
length  of  time,  and,  the  skin  being  drawn  into  this,  ectropion 
of  the  lid  is  produced.  If  a  portion  of  dead  bone  come  away, 
the  resulting  cicatrix  is  liable  to  maintain  the  ectropion 
(p.  152). 

The  chief  cause  of  caries  of  the  orbit  is  struma.  Traumata 
may  also  give  rise  to  it. 

Treatment.— The  evacuation  of  purulent  collections  at  the 
earliest  possible  moment— if  deep  in  the  orbit,  by  the  careful 
introduction  of  a  long  bistoui-i— the  insertion  of  a  drainage 
tube,  and  the  regular  syringing  of  the  cavity  with  antiseptic 
solutions,  until  no  more  rough  or  bare  bone  can  be  felt  with 
the  probe. 
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Injuries  of  the  Orbit. — Wounds  of  the  soft  pai-ts  in  the 
supra-orbital  region,  involving  the  supra-orbital  nerve,  are 
believed  by  some  to  be  capable  of  producing  a  reflex  amaiu-osis 
(p.  368),  and  many  such  cases  have  been  recorded  under  the 
name  of  supra-orbital  amaurosis.  By  the  light  of  modern 
physiology  and  ophthalmology  it  is  not  probable,  I  might  say 
not  possible,  that  any  such  reflex  could  take  place,  and  it  seems 
likely  that  the  bhndness  in  those  recorded  cases  was  brought 
about  in  some  other  way,  e.g.  orbital  periostitis;  concomitant 
injury  to  the  eyeball  itself,  facial  erysipelas,  inti-acranial 
lesions,  and  so  on. 

Perforating  injuries  of  the  orbit  through  the  eyehds  by 
prods  of  walking-canes,  etc.,  and  the  lodgment  of  foreign 
bodies  in  the  orbit,  are  serious  accidents.  They  are  hable  to 
be  followed  by  phlegmonous  inflammation,  or,  if  a  pointed 
weapon  (stick,  sword-cane,  etc.)  has  been  pushed  into  the  orbit 
■\vith  some  force,  it  may  pass  through  the  bony  wall  and  per- 
forate the  brain,  with  fatal  result. 

Treaiment.—FoTQ\Qn  bodies  should  be  removed  by  dilatation 
of  their  wounds  of  entrance,  or  by  the  formation  of  a  new 
passage  through  the  conjunctival  fornix— and  great  care  should 
be  taken  to  prevent  the  onset  of  inflammation,  or  to  keep  it 
within  safe  bounds. 

Tumours  of  the  Orbit  necessarily  give  rise  to  proptosis, 
and  the  motions  of  the  eyeball  are  generaUy  impaked.  Vision 
often  remains  good  until  a  very  late  period,  unless  the  optic 
nerve  should  become  involved  in  the  growth,  which  latter  is 
a  rare  occurrence;  but,  ultimately,  optic  neiu'itis,  or  optic 
atrophy  induces  bhndness.  The  upper  lid,  becoming  wonder- 
fully enlarged,  protects  the  cornea  from  exposure  and  con- 
sequent ulceration,  until,  at  last,  the  excessive  protrusion  of 
the  eyeball  no  longer  admits  of  this,  and  the  cornea  sloughs. 

When  the  tumom-  has  attained  a  certain  size,  it  may  be 
felt  by  the  tip  of  the  finger  passed  into  the  orbit,  and  some 
idea  of  its  consistency  and  mobihty  can  be  formed. 
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In  every  case,  the  history,  the  rapidity  of  growth,  and 
the  general  condition  of  the  patient,  are  important  items  for 
consideration. 

Oysts. — Dermoid  cysts  are  amongst  those  most  frequently 
found.  They  grow  slowly,  and  finally  reach  very  considerable 
size,  and  then  bulge  out  between  the  eyeball  and  margin  of 
the  orbit.  Pressiu^e  upon  this  protruding  part  causes  it  to 
diminish,  while  the  exophthalmos  is  at  the  same  time  in- 
creased, and  distinct  fluctuation  in  the  protruding  part  can  be 
felt.  The  growth  of  the  cyst  is  unaccompanied  by  pain  or 
other  inconvenience.  The  contents  are  generally  either  serous 
or  honey-like,  and,  occasionally,  hairs  and  other  epidermic 
formations  have  been  found  in  them. 

Treatment. — The  cyst  should  be  freely  opened  at  the  most 
prominent  point,  evacuated  by  gentle  pressiu-e  backwards  of 
the  eyeball,  and  the  sac  syringed  out  two  or  three  times  daily 
mth  an  antiseptic  solution,  until  all  discharge  has  ceased. 
The  opening  will  then  close,  while  the  eyeball  mil  already 
have  returned  to  its  place.  If  the  contents  of  the  cyst  are 
solid  or  nearly  so,  it  becomes  necessary  to  extirpate  it  in  toto. 
To  do  this,  as  in  other  tumours  also,  a  horizontal  incision 
must  be  made  along  the  orbital  margin  through  the  eyelid,  in 
order  that  the  cavity  of  the  orbit  may  be  reached ;  or,  two 
perpendicular  incisions  at  either  canthus  through  the  upper  lid 
may  be  made,  and  the  latter  turned  upwards.  With  hooks  or 
forceps,  and  scalpel  or  scissors,  the  cyst  wall  must  then  be 
carefully  separated  from  all  adhesions. 

Exostoses  occur  as  the  result  of  inflammation  of  the  bone  and 
of  periostitis,  and  are  usually  of  the  kind  known  as  ivory 
exostoses.  They  spring  most  commonly  from  the  ethmoid,  or 
from  the  frontal  bone.  Their  surface  is  tuberous.  Their 
growth  is  extremely  slow ;  in  many  instances  commencing  in 
infancy,  and  lasting  into  advanced  life. 

Operative  interference  in  cases  of  exostosis  of  the  orbit  is 
only  justifiable,  where  the  tumour  does  not  start  from  the  roof 
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of  the  orbit,  and  where  there  is  reason  to  think  it  is  attached 
to  the  orbital  wall  by  a  narrow  base  or  i^edicle.  Several  in- 
stances are  on  record,  in  which  the  gro-\vth  has  become  spon- 
taneously separated  by  necrosis  of  its  pedicle.  Beyond  de- 
struction of  the  eyeball,  there  is  no  danger  associated  Avith 
these  tumburs,  even  if  their  gi'owth  take  an  intracranial  direc- 
tion ;  but  they  cause  serious  disfigurement,  and  much  pain. 

Carcinoma  and  Sarcoma.- — The  first  of  these  tumours  takes 
its  origin  in  some  neighboui'ing  cavity,  and  grows  into  the 
orbit ;  or,  it  may  start  from  the  orbital  walls ;  or,  from  the 
retro-bulbar  connective  tissue.  Sarcoma  may  originate  in 
many  different  positions,  most  frequently,  perhaps,  in  the 
periosteum,  and  in  the  connective  tissue  about  the  lachrymal 
gland.  These  malignant  tumom-s,  after  destruction  of  the 
eyeball  by  pressure,  or  by  phthisis  following  ulceration  of  the 
cornea,  attack  the  bony  walls  of  the  orbit  and  its  surroundings. 
Many  forms  of  sarcoma,  however,  are  non-malignant. 

The  early  extirpation  of  the  tumour  afi'ords,  in  general,  the 
only  prospect  of  saving  the  patient's  life. 

Pulsating  ExojMhalmos.— This  title  includes  a  great  variety 
of  vascular  tumours,  the  majority  of  them  having  their  origin 
within  the  cranium,  while  the  remainder  are  truly  orbital. 
Symptoms  common  to  all  these  are  :— Proptosis ;  the  presence 
of  peculiar  bruits  which  can  be  heard  over  the  orbit,  and  usually 
also  over  a  more  or  less  extensive  portion  of  the  skuU ;  and 
pulsation,  apparent  in  the  eyeball,  or  at  some  point  of  the 
orbital  aperture.  The  last  symptom  may  occasionally  be 
absent  during  the  whole,  or  part,  of  the  progress  of  the  case. 
The  intracranial  vascular  tumoui-s  mth  which  we  are  most 
likely  to  have  to  deal  are :— Aneurism  of  the  ophthalmic 
artery  at  its  point  of  origin  from  the  internal  carotid ;  anem-- 
ism  of  the  latter  vessel ;  and,  most  commonly,  arterio-venous 
aneurism  from  communication  of  the  internal  carotid  Math  the 
cavernous  sinus— this  latter  of  traumatic  origin.  In  the  orbit 
the  foUomng  occur  :— True  aneurism  of  any  of  the  arterial 
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branches;  diffused  or  circumscribed  traumatic  aneurism; 
arterio-venous  anem-ism,  of  traumatic  origin;  anem-ism  per 
anastomosis  ;  and  teliangiectic  tumours. 

Htemorrhage  is  liable  to  prove  fatal  in  these  cases. 

Treatment. — Ligatui-e  of  the  common  carotid  affords  the 
best  prospect  of  ciu-e.  Digital  compression  of  the  same  vessel 
has  produced  cui'e  in  some  cases. 

Exophthalmic  Goitre— (G  raves'  Disease,  Basedow's 
Disease). 

Symptoms.— The  three  cardinal  symptoms  of  this  disease 
are  :— Increased  rapidity  of  the  heart's  action,  which  may 
reach  200  beats  per  minute;  tumefaction  of  the  thyroid  gland; 
and  exophthalmos.  Of  these  the  cardiac  symptom  is  the  most 
constant,  and  usually  the  first  to  appear ;  either,  or  both,  of 
the  others  may  be  wanting.  There  is  often  also  great  emacia- 
tion, with  outbursts  of  sweating  and  diarrhoea.  A  venous 
murmui'  may  be  heard  in  the  neck.  And,  in  females,  there 
is  very  commonly  irregularity,  or  suppression,  of  menstrua- 
tion. 

The  disease  has  been  observed  at  all  ages,  but  is  most  com- 
mon in  early  adult  life. 

Von  Graefe's  Sign  is  a  very  early,  tolerably  constant,  and 
almost  pathognomonic  one;  it  consists  in  an  impairment  of 
the  consensual  movement  of  the  upper  Kd  in  association  with 
the  eyeball.  When,  in  the  normal  condition,  the  globe  is 
rolled  downwards,  the  upper  eyelid  falls,  and  thus  its  margin 
is  kept  throughout  in  the  same  relation  to  the  upper  margin 
of  the  cornea.  In  Graves'  disease  the  descent  of  the  upper 
lid  does  not  take  place,  or  only  in  an  imperfect  manner;  and, 
consequently,  when  the  patient  looks  down,  a  zone  of  sclerotic 
becomes  visible  between  the  margin  of  the  lid  and  the  cornea. 
This  symptom  is  often  present  prior  to  any  exophthalmos,  and 
hence  its  great  diagnostic  value.  It  may  also  continue  after 
the  latter  disappears,— although  it  is  perhaps  more  common 
for  It  to  disappear  before  the  proptosis— and  it  is  not  seen,  or 
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but  very  rarely  so,  in  protrusion  of  the  globe  from  other 
causes.^ 

Stellwag's  Sign  is  also  very  constant.  It  is  incompleteness, 
and  diminished  frequency,  of  the  act  of  involuntary  nictitation. 

This  act  occurs  sometimes  only  once  in  a  minute ;  or,  several 
rapid  nictitations  will  take  place,  and  then  a  lengthened  pause. 
The  nictitation  each  time  is  incomplete,  the  margins  of  the  lids 
not  being  brought  together.  The  result  of  this  may  be,  that 
the  lower  third  of  the  cornea  becomes  covered  with  pannus 
vessels  owing  to  the  constant  exposure ;  for  even  during  sleep 
the  eyelids  remain  partially  open. 

Dalrymple's  Sign  consists  in  an  abnormal  Avidening  of  the 
palpebral  aperture,  due  to  retraction  of  the  upper  eyelid.-  It  is 
this  gaping  of  the  eyelids,  which  gives  the  characteristic  staring 
aspect  to  the  patient.  This  sign  is  often  erroneously  attributed 
to  Stellwag,  or  is  included  in  his  sign.  The  error  is  due  to 
the  fact,  that  in  the  same  paper  ^  in  which  he  first  drew  atten- 
tion to  what  is  above  described  as  his  sign,  he  discussed  this 
other  previously  observed  sign.  According  to  White  Cooper 
(loc.  at.)  it  was  Dalrymple  who  first  pointed  out  the  latter.* 

Otto  Becker  states,  that,  in  a  majority  of  the  cases,  spon- 
taneous pulsation  may  be  seen  in  the  retinal  arteries,  but  I 
have  only  found  it  sometimes.  The  vision— unless  when 
corneal  complications  supervene— and  condition  of  the  pupil 
are  unaffected  by  the  disease.  In  some  cases  there  is  an  in- 
creased flow  of  tears,  but  most  of  the  patients  complain  of  a 

1  Dr.  Huglilings  Jackson  states  that  he  once  saw  Graefe's  Sign  in  a  man 
who  had  no  Graves'  Disease,  Trans.  OpUhal.  Soc,  vol.  vi.  p.  58,  and  I  have 
seen  a  similar  instance.  The  Lancet,  26th  May  1849,  p.  553. 

-  8  Wiener  Med.  JahrbUcher,  xvii.  p.  25, 1869.  See  also  Klin.  MonaUU.  fur 
AugenheUkimde,  1869,  p.  216,  and  Graefe  and  Scemisch's  Handhuch,  \i.  pp. 
955  and  956. 

«  Other  conditions  which  produce  widening  of  the  palpebral  aperture,  or 
"Staring  Eye"  are:  — 1.  Orbital  Tumour  (mechanically).  2.  Stimulation 
of  the  Cervical  Sympathetic.  3.  Cocaine  (in  slight  degree,  probably  by  reason 
of  2.— Jessop).  4.  Women  after  childbirth  (hysteria).  5.  In  tetanus  (spasm 
of  occipito-frontalis).    6.  In  complete  amaurosis. 
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dryness  of  the  eyeballs.  The  sensibility  of  the  cornea  is 
diminished.  Ulcers  of  the  cornea  are  not  common,  but  are 
said  (von  Graefe)  to  be  more  frequent  in  men  than  in  Avomen, 
although  Graves'  Disease  is  more  common  in  women.  The 
exposiu-e  of  the  eye  and  dryness  of  the  cornea  are  the  chief 
causes  of  ulceration,  when  it  occurs;  but  Sattler^  inclines  to 
the  belief,  that  it  is  also  largely  due  to  paralysis  of  the  nervous 
supply  of  the  cornea. 

The  patients  are  often  hysterical  \  and  even  marked  psy- 
chical disturbances  have  been  noted,  such  as  a  peculiar  and 
unnatui-al  gaiety,  rapidity  of  speech,  and  great  irritability ;  or, 
on  the  other  hand,  extreme  depression,  and  even  attempts  at 
suicide  have  been  observed.  Also,  loss  of  memory,  and  in- 
ability to  make  a  mental  effort.  The  motions  of  the  eyeball 
have  in  some  cases  been  defective,  a  fact  for  which  the 
exophthalmos  does  not  account.  Trousseau's  Cerebral  Macula 
is  often  well  marked. 

The  Progress  of  the  Disease  is,  as  a  rule,  very  chronic,  ex- 
tending over  months  or  years,  but  liable  to  fluctuations  in  the 
intensity  of  its  symptoms.  A  few  cases  have  been  recorded 
in  which  it  became  fully  developed  in  the  course  of  some  hours, 
or  days.  After  a  lengthened  period  and  many  fluctuations, 
the  symptoms  usually  slowly  disappear.  Occasionally,  a  slight 
permanent  swelling  of  the  thyroid  may  remain,  and,  very  often, 
more  or  less  exophthalmos.  About  12  per  cent  of  the  cases 
go  from  bad  to  worse,  and  end  fatally  from  general  exhaustion, 
organic  disease  of  the  heart,  which  may  have  come  on,  cerebral 
apoplexy,  htemorrhage  from  the  bowels,  or  gangrene  of  the 
extremities. 

CfiMses. —Ansemia  and  chlorosis  are  general  conditions  very 
often  present;  as  are,  also,  irregularities  of  menstruation,  but 
It  is  probable  that  the  latter  should  be  regarded,  rather  as  a 
concomitant  symptom,  than  as  a  cause.  Severe  illnesses  are 
recorded  as  having  gone  before  the  onset  in  many  cases,  and 

^  Grae/e  unci  Scemisch's  Handhuch,  vol.  vi.  p.  963. 
2  F 
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also  excessive  bodilj'  or  mental  efforts.  Great  sexual  excite- 
ment has  been  known  to  be  followed  by  Graves'  disease,  and 
depressing  psychical  causes  are  not  unfrequent  foreranners  of 
it.  In  many  instances,  however,  the  patients  have  been  per- 
fectly healthy,  and  no  cause  could  be  assigned. 

The  Enlargement  of  the  Thyroid  is  due,  in  the  first  instance, 
to  dilatation  of  its  vessels ;  but,  in  a  late  stage,  hyi^ertrophy 
of  the  gland  tissue  may  be  produced,  and  increase  of  its  con- 
nective tissue,  and  even  cystic  degeneration.  The  Exophthal- 
mos is  due  to  hypersemia  of  the  retro-bulbar  orbital  tissues,  as 
is  demonstrated  by  a  vascular  bruit  often  present,  and  the  fact 
that  steady  pressure  on  the  globe  diminishes  the  protrusion. 
Hypertrophy  of  the  orbital  fat  may  be  found  post-mmiem,  but 
is,  doubtless,  secondary  to  the  hyperemia. 

The  Theory  until  of  late  widely  held  as  to  the  Nature  of  the 
Disease,  represents  it  as  a  lesion  of  the  cervical  sympathetic, 
which  causes  paralysis  of  the  vaso-motor  nerves,  and  consequent 
goitre,  exophthalmos,  and  pulsation  and  dilatation  of  the  caro- 
tids and  retinal  arteries ;  while  it  causes  excited  cardiac  action, 
by  reason  of  a  permanent  irritation  of  the  excito-motor  nerves 
of  the  heart,  which  also  run  in  the  cervical  sympathetic.  Here 
the  difficulty  arises,  that  two  of  the  chief  symptoms  are  at- 
tempted to  be  explained  as  the  result  of  paralysis,  while  the 
third  is  said  to  be  due  to  excitation.  The  absence,  as  a  rule, 
of  a  pupillary  symptom  is  a  strong  argument  against  a  lesion 
of  the  sympathetic.  That  a  state  of  continvious  irritation  of 
the  sympathetic  should  exist  is  improbable,  and  -^^^thout  proved 
physiological  analogy.  With  regard  to  paralysis  of  the  sym- 
pathetic causing  the  goitre  and  exophthalmos,  it  is  doubtful 
whether  it  could  do  so ;  for  experimental  division  of  the  sym- 
pathetic has  not  produced  these  symptoms  in  animals,  nor 
have  they  resulted  in  clinical  cases  of  paralysis  of  that  nerve 
in  man,  although  the  pupillary  symptoms  have  been  marked. 
Fost-morfem  examination  has,  no  doubt,  in  a  very  few  in- 
stances, revealed  alterations  in  the  cervical  sympathetic,  but 
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they  were  of  an  inconstant  nature,  and  were  wholly  wanting 
in  the  vast  majority  of  cases,  which  have  been  microscopically 
examined. 

These  considerations  tend  to  discredit  the  sympathetic 
theory. 

Professor  Sattler,  of  Erlangen,^  has  advanced  a  theory 
which  is  worthy  of  consideration.    He  assumes  a  lesion  of 
those  circumscribed  portions  of  the  vaso-motor  centre  in  the 
brain,  which  preside  over  the  vaso-motor  nerves  of  the 
thyroid  gland  and  of  the  intraorbital  tissue ;  and  believes,  that 
the  great  constancy  with  which  enlargement  of  the  thyroid 
and  exophthalmos  are  present  indicates  an  intimate  local 
relation  of  these  two  portions.    He  attributes  the  cardiac 
symptoms  to  a  lesion  of  the  cardio-inhibitory  centre  for  the 
pneumogastric.    He  also  regards  Graefe's  symptom  as  due  to 
a  central  lesion ;  one,  namely,  of  the  co-ordinating  centre  for 
the  associated  motions  of  the  lids  and  eyeball ;  while  Stellwag's 
symptom,  he  believes,  as  does  Stellwag  himself,  to  be  due  to  a 
lesion  of  the  reflex  centres,  Avhich  are  excited  by  stimuli  from 
the  retina  and  from  the  sensitive  nerves  of  the  cornea  and 
conjunctiva.    Sattler's  theory  derives  important  sujjport  from 
the  experiments  of  Filehne.^    When  this  observer  divided  the 
restiform  bodies  in  their  upper  quarter,  although  the  incision 
was  not  carried  so  deep  as  to  wound  the  roots  of  the  vagus, 
yet  the  functions  of  the  latter  nerve  became  impaired,  exoph- 
thalmos was  produced,  and,  although  the  thyroid  did  not  swell, 
there  was  vaso-motor  paralysis  in  the  ears,  thyroid,  and  anterior 
part  of  the  neck.    Hence,  Filehne  concludes :— that  Graves' 
disease  may  be  produced  by  paralysis  of  certain  nerve-regions 
controlled  by  the  medulla  oblongata,  and  that  the  points  tra- 
versed ill  common  by  the  nerve-paths  concerned  are  the  resti- 

'  Gmeje  und  Swmisch's  Uandbuch,  vol.  vi.  p.  984,  et  seq. 

"  Ziir  Pathogenese  der  Ba.sedow'schen  Krankheit,  Sitzmujshcr.  d.  phys.  Med. 
Sue.  zu  Erlanyen,  14th  July  1879,  p.  177.  See  also  Graefe  und  SccmisMs 
IlOMdhmh,  vol.  vi.  p.  1001. 
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foi'in  bodies ;  that  the  exophthalmos  and  goitre  depend  on 
dilatation  of  the  blood  vessels  ;  and  that  the  increased  heart's 
action  is  due  to  diminution  or  abolition  of  tone  in  the  pneu- 
mogastric.  Post-mortem  examinations  in  the  human  subject 
are  necessary  to  establish  Filehne's  theory,  but  he  points  out 
that  negative  results  from  some  of  these  would  not  be  fatal  to 
his  theory,  as  the  occurrence  of  functional  affections  of  the 
central  nervous  symptom  is  admitted.  Dr.  William  A.  Fitz- 
gerald-^ has  pointed  out,  that  exophthalmic  goitre  is  frequently 
complicated  by  symptoms  which  are  clearly  due  to  a  central 
lesion,  such  as  symmetrical  paralysis  of  the  external  recti, 
paralysis  of  the  associated  motions  of  the  eyes,  and  glyco- 
suria. 

A  very  able  explanation  of  the  marked  preference  sho^\Ti 
by  the  symptoms  for  the  right  side  of  the  body  is  given  by 
Dr.  "W.  A.  Fitzgerald  (loc.  cit.).  Bilateral  symmetry  (double 
exophthalmos,  and  swelling  of  each  half  of  the  thyroid) 
although  not  uncommon,  is  not  always  present,  especially  in 
the  early  stages ;  and,  when  want  of  symmetry  exists,  the  pre- 
ponderance of  the  symptoms  is  on  the  right  side — the  right 
eye  protruded,  and  the  right  lobe  of  the  thyroid  enlarged.  It 
has  occurred  to  him,  that  the  extreme  constancy  of  the  cardiac 
symptoms  affords  a  clue  to  the  problem  of  this  preference,  for 
he  believes  that  it,  too,  is  a  right-sided  symptom  ;  as  it  is  more 
than  probable  that  it  is  the  right  vagus  which  is  chiefly  con- 
cerned in  the  inhibition  of  the  heart,  and  that  the  left  has  but 
little  power  of  the  kind.  Arloing  and  Tripier's  -  experiments, 
and  those  of  Masoin  ^  and  of  Meyer  *  show  this ;  and  several 
cases  are  on  record,  in  which  irritation  of  the  right  pneumo- 
gastric  in  man  caused  marked  cardiac  inhibition.  Fitzgerald 
thinks,  also,  that  the  mode  of  development  of  the  heart  affords 

1  Theory  of  a  Central  Lesion  in  E.xoplithalmic  Goitre,  Dublin  Journ.  Med. 
Soc,  March  and  April,  1883. 

-  Archives  de  Physiologic,  tome  v.  p.  166,  1873. 
3  Bidl.  de  VAcad.  Roy.  de  Med.  dc  Beige,  tome  vi.  3me  serie,  p.  4. 
Das  Hemmungsnervensystem  des  Herzcns,  p.  61,  1869. 
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an  explanation  of  the  supply  of  that  organ  by  the  right  rather 
than  by  the  left  vagus ;  for,  soon  after  its  appearance  in  the 
embryo,  it  projects  to  the  right  side,  where  it  comes  in  re- 
lationship with  the  corresponding  vagus. 

Treatment. — A  principal  part  of  this  consists  in  the  careful 
regulation  of  the  patient's  general  health  and  functions. 
Freedom  from  mental  anxiety  and  excitement,  regular  hours, 
moderate  exercise,  and  change  of  air  are  the  most  important 
items. 

The  fluctuations  which   occur  in  the  intensity  of  the 
symptoms  render  it  difficult  to  arrive  at  definite  conclusions 
with  regard  to  the  efficacy  of  remedies,  a  vast  number  of 
which  have  been  tried  and  lauded  from  time  to  time.  In 
mild  forms  of  the  affection,  and  especially  if  the  anaemia  be 
well  marked,  iron  internally  is  beneficial,  but  in  severe  cases 
it  has  the  opposite  effect.    Quinine  in  moderate  doses  has 
been  employed  wth  benefit  in  some  cases.    Trousseau  recom- 
mended digitalis  in  large  doses,  but  its  eflfect  must  be  watched  ; 
and  my  friend  Dr.  E.  A.  Hayes  has  tried  strophanthus  in  two 
or  three  cases— with  only  transitory  benefit,  but  I  think  a  de- 
cided improvement  was  effected  in  one  case  in  which  I  tried 
this  drug.     The  beneficial  action  of  iodide  of  potassium  in 
ordinary  goitre  has  suggested  its  use  in  this  disease;  but, 
under  its  influence,  the  symptoms  are  sometimes  aggravated, 
and  it  is  doubtful  whether  they  are  ever  relieved  by  it.  Mr. 
Hulke  ^  speaks  highly  of  aconite,  and  Dr.  Samuel  Wilks  ^  has 
no  doubt  as  to  the  value  of  belladonna.    Ergotin  internally 
has  been  tried,  and  with   advantage  in  some  instances. 
Sattler  warmly  recommends  a  well  regulated  hydropathic 
treatment,  when  the  patient  is  not  too  excitable.  Paroxysms 
of  cardiac  paljjitations,  etc.,  are  best  combated  with  ice  applied 
to  the  head,  heart,  and  goitre.     The  sympathetic  theory 
has  induced  the  trial  of  a  galvanic  treatment  of  the  cervical 
sympathetic. 


'MS.  Ojithal.  Sac,  vol.  vi.  p.  34.         2  Opthal.  Soc,  vol.  vi.  p.  56. 
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In  cases  where  the  exophthalmos  is  so  great  that  the 
cornea  is  exposed,  even  dm-ing  sleep,  it  is  desirable  to  perform 
tarsoraphy  (p.  132);  and  the  same  operation  is  indicated, 
when,  the  disease  having  subsided,  the  exophthalmos  still 
remains,  to  a  degree  which  gives  the  patient  a  disagi-eeable 
expression. 
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REGULATIONS  AS  TO  DEFECTS  OF  VISION  WHICH  DISQUALIFY 
CANDIDATES  FOE  ADMISSION  INTO  THE  CIVIL,  NAVAL, 
AND  MILITARY  GOVERNMENT  SERVICES— AND  INTO  THE 
MERCANTILE  MARINE. 

Byau  army  circular  issued  by  the  War  Office  on  the  1st  September  1887 : — 

Candidates  for  Commissions  in  the  Army  are  required  to  possess  the 
following  visual  powers.  These  regulations  apply  to  all  branches  of  the 
service,  iucluding  the  medical  department. 

Letters  and  numbers  corresponding  to  Snellen's  Metrical  Test-Types 
(Edition  1885)  will  be  used  for  testing  the  standard  of  vision.  If  a  candi- 
date's vision,  measured  by  Snellen's  test-types,  be  such  that  he  can  read 
the  types  numbered  D  =  6  at  6  meti'es,  or  20  English  feet,  and  the  types 
numbered  D  =  0'6  at  any  distance  selected  by  himself,  with  each  eye  separ- 
ately and  without  glasses,  he  will  be  considered  fit. 

If  a  candidate  cannot  read  with  each  eye  separately,  without  glasses, 
Snellen's  types  marked  D  =  36  at  a  distance  of  6  metres,  or  20  English  feet, 
i.  e.  if  he  do  not  possess  one-sixth  of  Snellen's  standard  of  normal  acute- 
ness  of  vision,  although  he  may  be  able  to  read  the  types  D  =  0"6  at  some 
distance  with  each  eye,  he  will  be  considered  ixnfit. 

If  a  candidate  can  read  with  each  eye  separately  Snellen's  types  num- 
bered D  =  36  at  a  distance  of  6  metres,  or  20  English  feet,  without  glasses, 
but  cannot  read  them  beyond  that  distance,  i.e.  if  he  just  possesses  one- 
sixth  of  normal  acuteness  of  vision,  and  his  visual  deficiency  is  due  to 
faulty  refraction,  he  may  be  passed  as  fit,  provided  that,  mth  the  aid  of 
correcting  glasses,  he  can  read  Snellen's  type  D=:6  at  6  metres,  or  20 
English  feet,  with  one  eye,  and  at  least  Snellen's  types  D  =  12  at  6  metres 
or  20  English  feet,  with  the  other  eye ;  and,  at  the  same  time,  can  read 
Snellen's  type  marked  D  =  0"8  with  one  or  both  eyes,  without  the  aid  of 
glasses,  at  any  distance  the  candidate  may  select. 

Squint,  inability  to  distinguish  the  principal  colours,  or  any  morbid 
condition,  subject  to  the  risk  of  aggravation  or  recurrence  in  either  eye, 
will  cause  the  rejection  of  a  candidate. 
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The  following  are  taken  from  Sir  Joseph  Fayrer's  ' '  Regulations  as  to 
Defects  of  Vision,  etc."  * 

The  Royal  Navy. — 1.  A  candidate  is  disqualified  unless  both  eyes  are 
emmetropic.  The  candidate's  acuteness  of  vision  and  range  of  accommoda- 
tion must  be  perfect. 

2,  A  candidate  is  disqualified  by  any  imperfection  of  his  colour-sense. 

3.  Strabismus,  or  any  defective  action  of  the  exterior  muscles  of  the 
eyeball,  disqualifies  a  candidate  for  the  Royal  Navy. 

The  Home  Civil  Service. — With  reference  to  the  Home  Civil  Service, 
the  Commissioners  refer  each  case  to  "a  competent  medical  ad^dser,  leav- 
ing him  to  apply  whatever  tests  he  may  deem  suitable,  and  whatever 
standard  the  particular  situation  may  require." 

The  Indian  Civil  Service  (CoreiMWiicfZ  a?!.ti  Uncovenanted). — 1.  A  candi- 
date may  be  admitted  into  the  Civil  Service  of  the  Government  of  India, 
if  ametropic  in  one  or  both  eyes,  provided  that,  with  correcting  lenses,  the 
acuteness  of  vision  be  not  less  than  f  in  one  eye,  and  in  the  other  ;  there 
bein_g  no  morbid  changes  in  the  fundus  of  either  eye. 

2.  Cases  of  myopia,  however,  with  a  posterior  staphyloma,  may  be 
admitted  into  the  service,  provided  the  ametropia  in  either  eye  do  not 
exceed  2'5  D.,  and  no  active  morbid  changes  of  choroid  or  retina  be  present. 

3.  A  candidate  who  has  a  defect  of  vision  arising  from  nebula  of  the 
cornea  is  disqualified,  if  the  sight  of  either  eye  be  less  than  ;  and,  in 
such  a  case,  the  acuteness  of  vision  in  the  better  eye  must  equal  f ,  vnth.  or 
without  glasses. 

4.  Paraly.sis  of  one  or  more  of  the  exterior  muscles  of  the  eyeball  dis- 
qualifies a  candidate  for  the  Indian  Civil  Service.  In  the  case  of  a  candi- 
date said  to  have  been  cured  of  strabismus  by  operation,  but  without 
restoration  of  binocular  vision,  if  with  correcting  glasses  the  vision  reach 
the  above  standard  (1),  and  if  the  movement  of  each  eye  be  good,  the 
candidate  may  be  passed.  The  same  rule  applies  to  the  case  of  unequal 
ameti'opia  without  binocular  vision,  both  eyes  having  full  acuteness  of 
vision  with  glasses  and  good  movement. 

The  Indian  Medical  Service. — 1.  A  candidate  may  be  admitted  into 
tlie  Indian  Medical  Service  if  myopic  to  the  extent  of  5  D.,  provided  that 
with  correcting  lenses  his  acuteness  of  vision  in  one  eye  equal  and  iu 
the  other  |,  there  being  no  morbid  changes  in  the  fundus  of  the  eyes. 
Cases  of  myopia,  however,  with  a  posterior  staphyloma,  may  be  admitted 
into  the  service,  provided  the  ametropia  in  either  eye  do  not  exceed  2-5  D., 


1  Second  Edition,  J.  and  A.  Churchill,  1887. 
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the  acuteness  of  vision  with  correcting  gksses  being  equal  to  the  above 
standard,  and  no  active  morbid  changes  of  choroid  or  retina  being  present. 

2.  Myopic  astigmatism  does  not  disqualify  a  candidate  for  the  service, 
provided  the  combined  spherical  and  cylindrical  glasses  required  to  correct 
the  ameti-opia  do  not  exceed  -  5  D.  ;  the  acuteness  of  vision  in  one  eye 
when  so  corrected  being  equal  to  and  in  the  other  eye  %  ;  the  accom- 
modation being  normal  with  the  correcting  glasses,  and  no  progi'essive 
morbid  changes  of  the  choroid  or  retina  being  present. 

3.  A  candidate  having  total  hypermetropia  not  exceeding  5  D.  is  not 
disqualified  for  the  service,  provided  the  sight  in  one  eye  (when  under  the 
effect  of  atropine)  equal  j^,  and  in  the  other  %,  with  +  5  D.  or  any 
lower  power. 

4.  Hypermetropic  astigmatism  does  not  disqualify  a  candidate  for  the 
service,  provided  the  combined  lens  required  to  correct  the  total  hyper- 
meti-opia  do  not  exceed  5  D.  The  acuteness  of  vision  in  one  eye  must 
equal  ^,  and  in  the  other  f ,  with  or  without  the  correcting  glass. 

5.  A  candidate  may  be  accepted  with-  a  faint  nebula  °of  one  cornea, 
reducing  the  vision  to  A.  provided  the  eye  in  other  respects  be  healthy! 
In  such  a  case  the  better  eye  must  be  emmetropic  and  possess  normal 
vision.  Defects  of  vision  arising  from  pathological  or  other  changes  in  the 
eye,  which  are  not  referred  to  in  the  above  rules,  may  exclude  a  candidate 
for  admission  into  the  Indian  Medical  Service. 

6.  A  candidate  is  disqualified  if  he  cannot  distinguish  the  principal 
colours-red,  green,  violet  or  blue,  yellow,  and  their  various  shades 
(Dischromatopsia). 

r.  Paralysis  of  one  or  more  of  the  exterior  muscles  of  the  eyeball  dis- 
qualifies a  candidate  for  the  Indian  Medical  Service. 

The  Indian  Marine  Service  {Including  Engineers  and  Firemen).—!.  A 
candidate  is  disqualified  if  he  have  an  error  of  refraction  in  one  or  both 
eyes  which  is  not  neutralised  by  a  concave,  or  by  a  convex  1  D.  lens,  or 
some  lower  power.  ' 

2.  A  candidate  is  disqualified  if  he  cannot  distinguish  the  primary 
colours  and  their  various  shades-red,  gi'een,  violet  or  blue,  and  yellow.  ' 

3.  Strabismus,  or  any  defective  action  of  the  exterior  muscles  of  the 
eyeball,  disqualifies  a  candidate  for  the  Maiine  Service. 

The  British  Mercantile  Marine.  i-The  Board  of  Trade  does  not  as 
yet  require  a  boy  on  joining  the  Merchant  Service  to  pass  any  visual  test. 
It  IS  however,  open  to  any  person  about  to  serve  to  submit  himself  to  the 
Hoard  of  Trade  tests  for  colour-blindness. 

Livefp°ooll"  contained  in  this  section  I  am  indebted  to  Mr.  Biclcorton  of 
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On  wishing  to  become  an  officer  (second  mate),  tlie  sailor's  colour-vision 
is  tested.  1  The  tests  are  as  follows  : — Test  I.  Coloured  cards.  The 
candidate  is  required  to  select  from  the  whole  number  of  cards  any  one  or 
more  of  a  colour  named  by  the  examiner.  The  candidate  is  shown  a 
particular  card,  and  asked  to  name  its  colour.  The  candidate  is  required  to 
place  together  all  the  cards  of  one  colour.  Test  II.  Coloured  glasses.  The 
test  is  made  in  a  dark  room,  and  a  lighted  lamp  or  candle  is  placed  behind 
the  glass.  Attention  is  especially  directed  to  the  candidate's  ability  to 
distinguish  the  red  from  the  green  glass.  Test  III.  In  some  cases  in  which 
the  examiner  decides  that  the  candidate  has  failed,  and  in  which  the  latter 
holds  a  contrary  opinion  ;  as  well  as  in  cases  which  may  raise  a  doubt  in 
the  examiner's  mind,  the  facts  are  reported  to  the  department,  and  the 
applicant  is  re-tested  by  means  of  a  modification  of  Holmgren's  Test. 

The  candidate  for  his  officer's  certificate  is  not  tested  as  to  his  refraction, 
or  acuteness  of  vision  ;  except  that,  "A  person  who  has  lost  the  sight  of 
one  eye  cannot  be  permitted  to  be  examined  for  a  certificate  of  competency 
either  for  Foreign  or  Home  Trade.  If  he  already  holds  a  certificate,  he 
cannot  be  examined  for  a  certificate  of  a  higher  grade. "  - 

In  view  of  the  fact  that  a  sailor,  after  having  spent  some  years  at  sea, 
may  find  himself  disqualified  by  colour-blindness  for  his  mate's  certificate, 
it  is  advisable  that  all  boys  should  seek  the  Board  of  Trade's  Colour-Test 
Certificate  before  adopting  the  sea  as  their  calling  in  life. 

It  is  evident  that  the  visual  tests  required  by  the  Board  of  Trade  are 
imperfect  and  insufficient,  and  it  is  to  be  hoped  that  measures  will  soon 
be  taken  to  make  them  what  they  ought  to  be. 


1  Board  of  Trade  Report  upon  the  Tests  for  Colour-Bliudness,  ISSo. 
2  Board  of  Trade  Circular,  No.  259,  FeT)niary  1SS5. 
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Accommodation,  Amplitude  of,  10, 
27,  33,  47,  250, 
368. 

,,  Anomalies    of,  47, 

78,  129,  306. 

,,  Cramp  of,  27,  30, 

35,  52. 

),  and  convergence. 

Connection  be- 
tween, 12,  397. 
,,  Mechanism  of,  9. 

,,  Normal,  9. 

Paralysis  of,  50. 
.   ,,  Relative,  12. 

„  ,,  amplitude 

of,  12. 

,,  Voluntary  relaxa- 

tion of  the,  56. 
Accommodative  asthenopia,  28. 
Acuteness  of  vision.  The,  18. 
Adaptation  of  the  retina,  15  footnote, 

326,  327,  369. 
Advancement,  Operation  of,  for  stra- 
bismus, 415. 
Albinisnjus,  75,  225. 
Albuminuria,  269,  321,  335,  345. 
Albuminuric  retinitis,  321. 
Amaurosis,  358. 

Pretended,  370. 
,,         Quinine,  326. 
,,        Supra-orbital,  368,  428. 
Amblyopia,  46,  358. 

,,        Alcoholic,  246. 

„        Central,  347. 

,,        due  to   central  lesions, 

353,  355. 
,,        Congenital,  367,  401. 
,,        Crossed,  365. 

ex  anopsia,  401. 
,,        Glycosuric,  355. 


Amblyopia,  fi-om  hajmorrhage  (h:ema- 
temesis,  etc.),  356. 

,,         Hysterical,  368. 

,,        from    injury   to  supra- 
orbital nerve,  368,  428. 

,,         Reflex,  367. 

,,        in  strabismus,  401. 

,,         Tobacco,  245. 

,,         Toxic,  347. 
Ametropia,  24. 

Amplitude  of  accommodation,  10. 

>>  ),  in  hy- 

permetropia,  27. 

Amplitude  of  accommodation  in  my- 
opia, 33. 

Amplitude  of  accommodation  in  pres- 
byopia, 47. 

Amyloid  degeneration  of  the  conjunc- 
tiva, 104. 

Antemia,  320,  339. 

,,       progressive  pernicious,  320. 

Angle  alpha,  14. 
,,     gamma,  14. 

,,        ,,      in  hypermetropia,  27. 

,,         „      myopia,  33. 

,,     The  metre,  13,  421. 

,,     of  strabismus,  404,  406. 
Aniridia,  207. 
Anisometropia,  47. 
Aphakia,  306,  307,  372. 
Aphasia,  366. 

Apoplexy,  Cerebral,  256,  367. 

,,        of  the  pons  varolii,  246. 

,,       of  the  retina,  320. 
Arcus  senilis,  191. 

Argyll-Robertson's  operation  for  ec- 
tropium,  149. 
)>  pupil,  246. 

Arlt-Jaesche  operation  for  trichiasis, 
137. 
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Arlt's  operation  for  ectropiuiu,  152. 
Asthenopia,  82,  85. 

,,        Accominodative,  28,  368. 
,,         Muscular,  419. 
,,         Neurasthenic,  338. 
,,         Eetiual,  402. 
Astigmatism,  37. 

,,  after    cataract  opera- 

tions, 308. 
, ,  Estimation  of  degree  of, 

43,  64,  71. 
,,  Irregular,  46,  299. 

,,  Leutal,  46. 

, ,  Ophthalmoscopic  diag- 

nosis of,  42,  64,  71. 
,,  Retiuoscopy  in,  71. 

, ,         Spectacles  in,  43. 
Symptoms  of,  40. 
Atheroma,  General,  269,319,  320,  335. 
Atrophy  of  the  optic  nerve,  121. 

,,      Progressive  muscular,  246. 
Atropine,  111  effects  of  the  use  of, 
82,  120,  204,  263,  265, 
271. 

,,  Physiological  action  of,  on 
the  pupil,  244. 

,,       Poisoning  by,  204. 

,,  Therapeutic  uses  of,  28,  30, 
36,  45,  52,  65,  90,  98,  165,  166, 
169,  170,  175,  180,  191,  196,  203, 
207,  274,  294,  407. 


Bader's  operation  for  conical  cornea, 
189. 

Berlin's  operation  for  entropiuni,  145. 
Bisulphide  of  carbon,  Amblyopia  from, 

349. 
Black  eye,  155. 

Blennorrhoea  of  the  conjunctiva,  85, 
86,  88,  93,  135,  166. 
neonatorum,  93. 

Prophylaxis 

of,  101. 

Blepharitis,  Intermarginal,  79. 

,,         Marginal,  124,  135. 

,,         Squamosa,  124. 

,,        ulcerosa,  124. 
Blepharophimosis,  134. 
Blepharoptosis,  130. 
Blepharospasm,  115,  117,  119,  129, 
179. 

Blow  on  eye,  52,  155,  197,  206,  222, 
227,  306,  330,  340. 


Bowman's  operation  for  conical  cornea, 
189. 

Broca's  lobe.  Lesion  at,  367. 
Bronchitis,  221. 
Buphthalmos,  267. 


Canthoplasty,  92,  134. 
Capsulotomy,  283,  290,  303. 
Carcinoma  of  the  choroid,  224. 

„        of  the  orbit,  430. 
Cardiac  disease,  319,  320,  322,  335. 
Cataract,  215,  219,  229,  268. 

,,  Anterior  polar,  or  pjTa- 
midal,  101,  277. 

,,       Adherent  (or  accreta),  278. 

,,       Artificial  ripening  of,  274. 

,,       Calcareous,  278. 

,,       Capsular,  278. 

,,       Central  capsular,  101. 

,,       Central  lental,  276. 

„  Complete,  of  young  people, 
275. 

,,       Congenital,  218,  276. 

,,       Diabetic,  275. 

,,  Extraction  of,  without  iri- 
dectomy, 299. 

, ,       Flap  operation  for,  299. 

,,       Fusiform,  276. 

,,  Von  Graefe's  operation  for, 
284. 

,,       Linear  operation  for,  281. 
,,       Operations  for,  279. 
,,       Pathogenesis  of  congenital, 
277. 

Pathology  of,  268. 
,,       Posterior  polar,  276. 
,,       Piipeness  of,  271. 

Secondary,  278,  303. 
,,       Senile,  268. 
,,       Spectacles    after  e.xtraction 
of,  307. 

, ,       Suction  operation  for,  303. 
,,       Three  millimetre  flap  opera- 
tion for,  287. 
,,       Ti-aumatic,  278. 
,,       Treatment  of,  273. 
,,       Zonular,  or  lamellar,  210. 
276. 

Catarrh,  Conjunctival,  79. 

,,       Spring,  82. 
Cavernous  sinus.  Thrombosis  of  the, 
248. 

Central  scotoma,  219. 
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Cerebral  abscess,  342,  364. 

,,      IiiBmorrhage,  364. 

,,      trauma,  364. 

,,      tumour  342,  364. 

,,      softeniug,  364. 
Chalazion,  127. 

Cbloroform  narcosis.  The  pupil  in,  244. 
Chlorosis,  125,  247,  339,  345. 
Choked  disc,  341,  342,  343. 
Chorea,  335. 

Choroid,  Diseases  of  the,  217. 

,,       Central  senile  atroph J' of  the, 

219,  281. 
, ,       Coloboma  of  the,  209,  226. 
, ,      Congenital  defects  of  the,  225, 
.,       HiEmorrhage  in  the,  219. 
.,      Rupture  of  the,  222. 
,,       Septic  infection  of  the,  104. 
,,       Tubercle  of  the,  223. 
,,       Tumours  of  the,  223,  331. 
Clioroidal  fissure,  209. 

„       ring,  74. 
Choroiditis,  179,  195,  222,  333. 

,,         Central    senile  guttate, 

218,  281. 
,,        Disseminated,  217,  325. 
,,         Purulent,  215,  219. 
Chromidrosis  palpebrarum,  128. 
Ciliary  body,  Coloboma  of  the,  209, 
225. 

,,  ,,  Diseases  of  the,  214. 
,,  ,,  Inllammationofthe,  214. 
,,  ,,  Injuries  of  the,  216,  227. 
,,  ,,  Myosarcoma  of  the,  225. 
,,  muscle,  Action  of  the,  10. 
,,  ,,  Cramp  of  the,  27,  35, 
52. 

Climacteric,  The,  320. 
Cocaine,  Action  of,  on  the  pupil,  244. 
,,      Therapeutic  uses  of.  111,  112, 
175,  284,  287,  295,  297,  301,  412. 
Coloboma,  Congenital,  of  the  choroid, 
209. 

,)  ,,        of  the  ciliary 

body,  209. 

))  ,,        of  the  crystalline 

lens,  209. 

))  ,,       of  the  eyelids, 

156. 

,,       of  the  iris,  209. 
Colour-blindness,  16,  348,  352,  353, 

367,  368. 
Colour-sense,  Tlie,  15. 

,,         Method  of  testing  the,  16. 


Colour-sense,  Theories  of  the,  16. 
Commotio  retiute,  340. 
Congestion  papilla,  322,  340. 
Conjugate  deviation  of  the  eyes,  393. 
Conjunctiva,  Amyloid  degeneration  of 

the,  104. 
,,         Dermoid  tumour  of  the, 

110. 

,,         Diseases  of  the,  78. 

,,         Epithelioma  of  the,  111. 

,,         Essential    .shrinking  of 

the,  107. 
, ,         HiEmorrhages  in  the,  104, 

110. 

,.         Hyaline  degeneration  of 

the,  105. 
, ,         Hyperaamia  of  the,  78. 
,,         Injuries  of  the,  111,  132. 
,,         Lithiasis  of  the.  111. 
,,         Lupus  of  the,  106. 
,,         Pemphigus  of  the,  106, 

107. 

,,         Pinguecula  of  the,  109, 
110. 

,,         Polypus  of  the,  110. 
,,         SyphOitic  disease  of  the, 
111. 

Transplantation  of  the, 
134,  169. 
,,         Tubercular  disease  of  the, 
105. 

,,         Xerosis  of  tlie,  102,  103, 
107,  369. 

Conjunctival  complication  of  smallpox, 
103. 

Conjunctivitis,  79,  199. 

,,  Catarrhal,  79. 

Croupous,  101,  107. 
Diphtheritic,  101,  102, 

107. 
Follicular,  81. 
,,  Gonorrhceal,  93. 

,,  Granular,  83,  107,  135, 

142. 

,,  Phlyctenular,  114, 124. 

,,  Purulent,  85,  86,  88, 

93,  135,  166,  177. 
Corectopia,  209. 
Cornea,  Abscess  of  tlie,  176. 

,,      Absorption  ulcer  of  the,  175. 

,,      Ai'cus  senilis  in  the,  191. 

,,      Calcareous  film  of  the,  182. 

, ,      Cauterisation  of  the,  168,  171. 

,,      Cicatrises  in  the,  120. 
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Coruea,  Conical,  188. 

,,      Deep  ulcer  of  the,  95,  165, 
176. 

Dermoid  tumour  of  the,  110, 
190. 

,,      Epitlielioma  of  the,  190. 
,,      Faceted  ulcer  of  the,  175. 
,,      Foreign  bodies  in  the,  166, 

176,  190. 
,,      Globosa,  267. 
,,      Herpes  of  the,  173. 
,,      Infantile  ulceration  of  the, 

with  xerophthalmia,  108, 

177. 

Infecting  ulcer  of  the,  169. 
,,      Injuries  of  the,  166,  170, 177, 

190,  208. 
,,      Leucoma  of  the,  191. 
,,      Macula  of  the,  191. 
,      Nebula  of  the,  191. 
,,      Paracentesis  of  the,  98,  118, 
119,  166,  167,  172,  189, 
205,  266,  335,  336. 
,,      Ring  ulcer  of  the,  95, 115, 172. 
, ,      Sclerotising  opacity  of  the,  181. 
,,      Simple  ulcer  of  the,  165. 
,,      Staphyloma  of  the,  99,  104, 

x-106,  131,  168,  170,  182. 
,,      Tatooing  of  the,  192. 

TrausiJlautation  of  the,  193. 
,,      Ulcus  serpens  of  the,  169. 
Corneal  complications  in  purulent  con- 
junctivitis, 94,  97. 
, ,     complications  in  smallpox,  103. 
Corneitis,  104,  165. 

,,       Diffuse  interstitial,  178. 
Fasicular,  115. 
Phlyctenular,  114,  116. 
,,       Punctate,  184,  200. 
Kiband-like,  182. 
Cramp  of  accommodation,  27,  30,  35, 
52. 

,,     of  the  orbicularis,  119,  129. 
Critchett's  operation  for  staphyloma 
cornea,  185. 
,,        in  sympathetic 
ophthalmitis,  234. 
Ci'oupous  conjunctivitis,  101,  107. 
Cupping,  Pathological,  of  the  optic 
papilla,  74. 
Physiological,  of  the  optic 
papilla,  250. 
Cyclitis,  122,  176,  214,  227. 
,,      Plastic,  214. 


Cyclitis,  Serous,  188,  214. 

Cyst  of  the  iris,  208. 

Cysticercus  in  the  vitreous  humour,  31 5. 

Cysticercus  under  the  retina,  333. 

Cystoid  cicatrix,  261,  299,  300. 


DACRUOCY.STms,  Acute,  92,  161. 

,,  Chronic,  159,  170. 

Daturin,  244. 

Decentration  of  spectacle  glasses,  421. 
Dermoid  tumours  of  conjunctiva  and 

cornea,  110,  190. 
De  Wecker's  operation  for  staphyloma 

cornea,  184. 
Diabetes,  203,  323,  349,  355,  389. 
Dianoux's  operation  for  trichiasis,  138. 
Diarrhoea,  221. 
Dilator  pupillre,  241. 
Dioptric  unit,  Tlie,  5. 

,,      system  of  the  eye,  7. 
Dioptry,  The,  5. 

Diphtherial  paralysis  of  accommoda-- 

tiou,  51,  389. 
Dipihtherial  paralysis  of  orbital  muscles, 

389. 

Diphtheritic  conjunctivitis,  101,  102,. 
107. 

Diplopia  in  convergent  concomitant 
strabismus,  400,  401,  406, 
407. 

,,       Monocular,  306. 

,,       in  insufficiency  of  the  in-- 

terual  recti,  420. 
,,       in    paralysis    of  orbital 
muscles,  378. 
Discission,  276,  279,  301. 
Distichiasis,  135. 

,,         Operations  for,  136. 
Duboisiu,  244. 
Dyslexia,  366. 

EccHYMOSis  of  the  conjunctiva,  110. 
Eclipses,  Blinding  of  the  retina  in,  337., 
Ectropium,  148. 

Cicatricial,  151,  427. 

,,        Muscular,  148. 

,,        Senile,  148. 
Egyjitian  ophth.almia,  83. 
Electrolysis  for  trichia.sis,  136. 

,,         for  ntevi,  128. 
Embolism  of  retinal  vessels,  31S,  319. 
Endocarditis,  221. 
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Eutropiuni,  106,  142. 

,,         Organic,  142. 

,,         Operations  for,  143. 
Senile,  146. 

,,         Spastic,  145. 
Enucleation  of  the  eyeball,  221,  225, 

230,  234,  266. 
Epicantbus,  155. 
Epilation  of  eyelashes,  136. 
Epilepsy,  110,  245. 
Epiphora,  157. 

Epithelioma  of  the  conjunctiva,  111. 

,,        of  the  cornea,  190. 

„        of  the  eyelid,  129. 
Erysipelas  of  the  eyelids,  121,  161, 

344,  424. 
Erythropsia,  372. 

Eserine,  111  effects  of  use  of,  82,  98, 
166. 

,,  Physiological  action  of,  on 
the  pupil,  244. 

,,  Therapeutic  uses  of,  52,  97, 
100,  118,  166,  168,  169,  170,  172, 
188,  190,  191,  262,  264,  265, 
287. 

Evisceration  of  the  eyeball,  185,  230, 

232,  266. 
Exophthalmic  goitre,  131,  431. 
Exophthalmos,  Pulsating,  430. 
Eyeballs,  The  motions  of  the,  and  their 

derangements,  273. 
Ej'elids,  Abscess  of  the,  121. 
,,      Burns  of  the,  153. 
,,      Chromidrosis  of  the,  128. 
,,      Coloboma  of  the,  156. 
,,      Cramp  of  the,  129. 
,,      Diseases  of  the,  121. 
, ,      Ecchymosis  of  the,  155. 
,,      Eczema  of  the,  121. 
,,      Epithelioma  of  the,  129. 
,,      Erysipelas  of  the,  121,  161, 

344,  424. 
,,      Erythema  of  the,  121.  . 
,,      Formation  of  an,  153. 
,,      Injuries  of  the,  155. 
,,      Inversion  of  the,  142. 

Lupus  of  the,  129,  153. 
,,      Millium  of  the,  127. 
,,      Molluscum  of  the,  127. 
„      Neevus  of  the,  128. 
, ,      Phlegmonous  inflammation  of 
the,  121. 
Rodent  ulcer  of  the,  123. 
Sarcoma  of  the,  129. 


Eyelids,  Syiihilitic  sores  on  the,  122, 
123. 


Facet  on  the  cornea,  120. 
Far  point  and  near  point,  10. 
Fever,  Recurrent,  218. 
Focal  illumination,  73. 

,,    interval,  38. 

,,    length  of  a  lens,  2. 
Focus,  Conjugate,  3. 

, ,     Principal,  of  a  lens,  2. 

,,     Virtual,  4. 
Follicular  conjunctivitis,  81. 
Form-sense,  The,  18. 
Fracture  of  base  of  the  skull,  110. 
Fundus  oculi.  The  normal,  73,  75. 

Gaill.\rd's  sutui-es  for  entropium,  146. 
Galvano-cautery,  106,  118,  119,  128" 

162,  168,  171,  189,  298. 
Glaucoma,  249. 

,,        Acute,  254. 

Etiology  of,  257. 
,,  Fulminans,  255. 
,,        Hffimorrhagic,  266,  321. 

Pathology  of,  257. 
,,        Secondary,  104,  182,  201. 
202,  205,  208,  210,  266,  303,  337. 
Glaucomatous  degeneration,  255,  256. 
Glioma  of  the  brain,  343. 
,,     of  the  oijtic  nerve,  354. 
,,     of  the  retina,  336. 
Gouorrhoeal  conjunctivitis,  93. 

„        iritis,  200. 
Gout,  320. 

Granular  conjunctivitis,  83,  107,  135, 
142. 

Green's  operation  for  entropium,  144. 


H^EMATEMESIS,  320,  356. 
HaBmorrhage  in  the  anterior  chamber, 
200,  206. 
in  the  retina,  319. 
,,  Subconjunctival,  206. 

I,  in  the  vitreous  humour, 

310,  316,  321. 
Hay  fever,  82. 
Headache,  41. 

Hemiachromatopsia,  364  footnote. 
Hemianesthesia,  363,  365. 
Hemianopsia,  358,  366. 


448 


INDEX. 


Hemianopsia,  Comiilete  and  partial, 
359. 

,,  Homonymous,  239,  259, 

362. 

, ,  Localisation  of  lesion  in, 

360. 
Nasal,  360,  362. 
,,  Relative  and  absolute, 

359. 

,,  superior   and  inferior, 

360,  362. 
„  temporal,  360,  362. 

Hemiplegia,  363,  366. 
Bering's  drop  experiment,  409,  foot- 
note. 

, ,  theory  of  the  colour-sense,  1 6. 
Herpes  corneas,  173. 

,,     zoster  ophthalmicus,  122. 
Heterophthalmos,  209. 
Hippus,  240,  243. 

Holmgren's  tests  for  coloiu'-hlindness, 
16. 

Hooping  cough,  174. 
Hordeolum,  126. 

Hotz's  operation  for  entropium,  147. 
Hydrocephalus,  344,  351,  352. 
Hydrophthalmos,  Congenital,  267. 
Hyoscyamine,  244. 
Hypermetropia,  24. 

Amplitude  of  accom- 
modation in,  27. 
Angle  7  in,  27. 
Axial,  24. 
,,  Curvature,  24. 

Cramp     of  ciliary 

muscle  in,  27. 
Determination  of  de- 
gree of,  25,  62,  63, 
71. 

Direct  ophthalmos- 
cope method  iu,  62, 
63. 

, ,  Internal  strabismus 

in,  397,  407. 
Latent,  28,  30. 
Manifest,  28,  30. 
Prescribing  of  spec- 
tacles in,  29. 
,,  Retinoscopy  in,  66, 

69,  71. 

Hypermetropic  astigmatism,  39,  64. 
Hyphiema,  206. 

Hypopion,  165,  166,  170,  174,  176, 
214,  215. 


Hyposphagraa,  110. 
Hysteria,  128,  245,  339,  340,  365, 
368. 


iLLAQUiETIO,  136. 

Image  formed  by  a  lens,  4. 

,,     Real,  5. 

,,     Virtual,  5. 
Insomnia,  339,  350. 
Internal  recti,  Insufficiency  of  the,  35, 
419. 

,,      capsule.  Lesion  of  the,  364. 
Intestinal  worms,  247. 
Intracranial  tumours,  247. 
Intraocul.ar  tension,  97,  166,  201,  202, 

203,  205,  210,  214,  215,  219,  220, 

223,  249,  335. 
Inverted  ophthalmoscopic  image,  57. 
Iridectomy,  210,  233,  303,  335. 

,,        incataract  operations,  289. 
,,        for  glaucoma,  260,  320. 
Irideremia,  209. 

Irido-choroiditis,  104,  203,  208,  227, 
299. 

Irido-cyclitis,  104,  164,  170, 179, 182. 

203,  227. 
Iridodialysis,  206. 
Iiidodonesis,  306,  311. 
Iridotomy,  305. 
"ris.  Absence  of  the,  209. 

,,   Anteversion  of  the,  207. 

,,    Coloboma  of  the,  209. 

, ,    Cysts  of  the,  208. 

,,   Diseases  of  the,  198. 

,,    Foreign  bodies  in  the,  206. 

.,    Granuloma  of  the,  208. 
Injuries  of  the,  206,  208. 

,,    New  growths  in  the,  208. 

,,    Operations  on  the,  210. 

.,    Posterior  limiting  membrane  of 
the,  241. 

,,    Prolapse  of  the,  168,  183,  191, 

220,  293,  300. 
, ,    Punctured  wounds  of  the,  206. 
,,    Retroflexion  of  the,  207. 
,,    Rupture  of  the  sphincter  of  the, 

207. 

Sarcoma  of  the,  209. 
„    Tubercle  of  the,  208. 
Iritis,  80,  104,  122,  164,  170,  174, 
176,  177,  179,  180,  181,  195, 
198,  210,  302,  330. 
„    Causes  of,  203. 
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Iritis,  Diabetic,  203,  204. 
,,     Goiiorrliceal,  200. 
,,     Pareuchymatous,  201,  205. 
,,     Plastic,  199,  204,  206. 
,,     Purulent,  201,  205,  206,  215, 

219,  298. 
,,     Rheumatic,  200,  204. 
„     Serous,  181,  200,  205,  266. 
,,     Sero-plastic,  201. 
,,     Syphilitic,  200,  201,  205,  206. 
,,     Treatment  <of,  203,  210. 


Jacob's  ulcer,  123. 
Jequirity,  91. 


Keratitis  punctata,  181,  200,  214, 
228. 

,,        trophica,  182. 
Keratoconus,  183. 


Lacrymal  apparatus,  Diseases  of  the, 
157. 

,,         canaliculus.  Obstruction  of 

the,  158. 
,,         dnct.  Stricture  of  the,  160, 

161,  162. 
,,        fistula,  161. 
,,         gland,  Extirpation  of  the, 
164. 

,,     Hypertroishy  ofthe, 
164. 

,,     Inflammation  of  the, 
164. 

,,        obstruction,  157, 158,  162. 
,,         punctum,  Eversion  of  the, 
157. 

,)  ,,       Inversion  of  the, 

157. 

>>  ,,       Occlusion  of  the, 

157. 

1,  ,,       Stenosis  of  the, 

157. 

, ,        sac.  Acute  inflammation  of 

the,  161. 
>>  ,,   Chronic  blennorrhoea 

of  the,  159,  170. 
,,  ,,   Mucocele  of  the,  160. 

Lagophthalmos,  131. 
Lamellar  cataract,  210,  302. 
Lamina  cribrosa,  74. 
Lead  colic,  346. 

2 


Lead  poisoning,  345. 

Lens,  Action  of  a  concave,  on  rays,  4, 

,,        ,,     of  a  convex,  on  rays,  2. 

,,     Focal  length  of  a,  2. 

, ,     Optical  centre  of  a,  2. 

,,     Principal  axis  of  a,  2. 

,,     Principal  focus  of  a,  2. 
The  image  formed  by  a,  3. 
Lens  (crystalline).  Calcification  of  the, 
203. 

,,  Change  of,  in  ac- 

commodation, 9. 

,,  Coloboma  of  the, 

209,  225. 

,,  Diseases  of  the,  269. 

Dislocation  of  the, 
266,  306. 

,,  Injuries  to  the,  266, 

278. 

Lenses,  Cylindrical,  43. 

, ,      Numbering  of  the  trial,  5. 
Lental  astigmatism,  46. 
Leucocythemia,  320,  324. 
Leuooma,  Adherent,    99,  166,  168, 

170,  192. 
Lice  in  the  eyelashes,  126. 
Light  difference  (L.D. ),  15. 
Light  minimum  (L.M. ),  15. 
Light-sense,  The,  15,  253,  257,  325, 

326,  327,  352. 
Linear  cataract  extraction,  281. 
Lithiasis  of  the  conjunctiva,  111. 
Locomotor  ataxy,  352, 
Lupus  of  the  coujimctiva,  106. 

,,     of  the  eyelid,  129. 


Macula  lutea.  Disease  of  the,  34. 

M       Normal  appearances  of 

the,  75. 
,1        Ophthalmoscopic  ex- 
amination of  the,  60. 
Madarosis,  123. 
Mania,  Acute,  246,  247. 
Massage,  182,  196,  336,  337. 
Measles,  221. 
Media,  The  intraocular,  7. 

,,      The  refracting,  7. 
Meibomian  cyst,  127. 
Melancholia,  247. 

Meningitis,  186,  221,  236,  245,  342, 
425,  427. 
,,        Cerebro-spinal,  220,  245, 
342. 
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Meningitis,  Tubercular,  245,  342. 
Menstruation,  320,  344,  345. 
Mental  derangement,  Sign  of,  51,  112 

footnote,  246,  247. 
Metaniorpliopsia,  325,  330. 
Metre  angle,  13. 
Metria,  203,  220,  318,  425. 
Metrical  system,  5. 
Micropsia,  51,  325. 
Migraine,  364. 
Military  ophthalmia,  83. 
Millium,  127. 
Mind-blindness,  367. 
Mirror,  Concave,  7. 

,,  Plane,  6. 
Molluscum,  127. 

Morphium,  Action  of,  on  the  pupil, 

244. 
Mucocele,  160. 
Mules's  operation,  186,  230. 
Muscarine,  244. 
Mydriasis,  50,  244,  247,  425. 

,,        Traumatic,  207,  208. 
Mydi-iatics,  Action  of  the,  244. 
Myelitis,  246,  343. 
Myopia,  30. 

, ,      Amplitude  of  accommodation 

in,  33. 
,,      Angle  7  in,  33. 
Axial,  30. 

Complications  of,  34,  218, 
316. 

, ,      Cramp  of  accommodation  in, 
35. 

,,      Curvature,  31. 
,,      Detachment  of  retina  in,  35, 
330. 

Determination  of  the  degree 
of,  32,  62,  63,  70. 

,,      Direct  ophthalmoscopic  me- 
thod in,  62,  63. 

,,      Insufficiency  of  the  internal 
recti  in,  35,  421. 

,,      Macular  disease  in,  34. 

,,      Management  of,  35. 

Opacities  in  vitreous  humour 
in,  35. 

,,      Prescribing  of  spectacles  in, 
36. 

,,     Progressive,  34. 

,,     Eetinal  hsemorrhage  in,  34. 
Myopic  astigmatism,  39,  40,  64. 
Myosarcoma  of  ciliary  body,  225. 
Myosis,  245. 


Myosis,  Spinal,  245. 
Myotics,  Action  of  the,  244. 

,,      Use  of,  in  glaucoma,  265. 


NiEVXJS  of  the  eyelids,  128. 

Nasal  duct.  Stricture  of  the,  160,  162. 

Near  point,  10. 

Neurectomy,  Optic,  232,  236,  266. 
Neurotomy,  Optic,  232. 
Night-blindness,  108,  325,  326,  327, 
369. 

Nyctalopia,  327,  369. 
Nystagmus,  226,  423. 


Omphalo-phlebitis,  221. 
Ophthalmia,  Egyptian,  83. 
,,        Gonorrhceal,  93. 
,,         Granular,  83. 
,,        MUitary,  83. 
,,        Phlyctenular,  114. 
,,        Purulent,  93. 
,,        tarsi,  124. 
Ophthalmoplegia  externa,  391. 

,,  interna,  50. 

Ophthalmoscope,  The,  53. 

,,  Direct  method  of  ex- 

amination by,  55. 
,,  Estimation  of  refrac- 

tion with  the,  60. 
,,  Indirect  method  of 

examination  by  the, 

57. 

Optic  nerve.  Atrophy  of  the,  121, 199, 
253,  262,  320,  344, 
345,  349,  351,  355, 
357. 

, ,      , ,     Injuries  of  the,  354. 

,,     Ophthalmoscopic  exam- 
ination of  the,  59,  73. 
„      „     Tumours  of  the,  352,  354. 
,,  papilla,  73. 

,,  •  ,,     Cupping  of  the,  74,  250. 
,,  radiations,  Lesion  of  the,  363. 
, ,  tract,  Lesiou  of  an,  363. 
,,  neuritis,  179,  199,  340,  351,  425. 
„      ,,       Retrobulbar,  345,  346, 
347. 

,,      ,,     with  dropping  of  watery 
fluid  from  nostril,  350. 
Optical  axis.  The,  7. 

,,     centre.  The,  8. 
Optics,  Some  elementary,  1,  14. 
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Orbicularis,  Cramp  of  the,  119,  129, 
142. 

,,         Paralysis  of  the,  149. 
Orbit,  Carcinoma  aud  sarcoma  of  the, 
430. 

„     Caries  of  the,  152,  344,  426,  427. 
,,     Cysts  of  the,  429. 
,,     Diseases  of  the,  425. 
, ,     Exostosis  of  the,  429. 
,,     luflammatiou  in  the,  344. 
,,     Injuries  of  the,  427,  428. 
,,     Penetrating  wounds  of  the,  354. 
428. 

,,     Syphilitic  gumma  of  the,  426. 

,,     Tumours  of  the,  131,  344,  428. 
Orbital  cellulitis,  425. 
Orbital  muscles.  Paralyses  of  the,  37S. 

,,     periostitis,  344,  426. 
Osteo-sarcoma  of  the  choroid,  225. 


Pagenstecheb's  ointment,  117. 
Panuus,  87. 

Panophthalmitis,  104,  168,  177,  220, 

298,  809. 
Papillitis,  322,  341,  356. 
Paracentesis  of  the  coniea,  98,  118. 

119,  166,  167,  172,  189,  205,  266, 

335,  336. 
Parallax,  74,  252. 
Parallel  rays,  8. 

Paralysis  of  accommodation,  50,  52. 
„       Bulbar,  246,  393. 
,,       of  the  cervical  symjjathetic, 
246. 

,,       Diphtherial,  51,  389. 

,,       of  the  external  rectus,  380. 

,,       of  the  facial  nerve,  363. 

,,       of  the  fifth  nerve,  176. 

, ,       General,  of  the  insane,  246, 

247,  248,  353,  367. 
„       Nuclear,  391. 
,,      of  the  orbital  muscles,  378, 

427. 

,,       of  the  portio  dura,  131. 

of  the  sphincter  iridis,  50, 
203. 

„       of  the  superior  oblique,  382. 
,,       of  the  third  nerve,  51,  130, 
155,  241,  384,  385. 
Pemphigus  of  the  conjunctiva,  106, 

107.  ' 
Perimeter,  The,  20. 
Peritomy,  92. 


,  I  Phlyctenular  conjunctivitis,  114,  124. 
,,  conieitis,  114,  116,  129. 

Phosphene,  2S0,  330. 
,    Photometer,  15. 

Photophobia,  83,  94,  116,  164. 
.    Phtlieiriasis  ciliaruui,  126. 

Phthisis  bulbi,  203,  208,  210,  220,  229. 
Pilocarpine,  244. 
Pinguecula,  109,  110. 
Pneumonia,  174,  177,  2U3. 
Polycoria,  209. 

Polypus  of  the  conjunctiva,  110. 
Pons,  Lesions  of  the,  394. 
Posterior  staphyloma,  34. 
Pregnancy,  323,  335,  370. 
Presbyopia,  47. 
Prism,  Action  of  a,  1. 
Proptosis,  426. 
Pseudo-glioma,  220,  308. 
Psychical  blindness,  367. 
Pterygium,  108. 
Ptosis,  130,  385,  392. 
f  Pulsation  in  retinal  vessels,  77,  250, 

256,  432. 
Pulvinar,  Lesion  in  the,  363. 
Punctum  lacrymale,  Eversion  of  the, 
79,  121,  156. 
))  ,,         Inversion  of  the, 

156. 

ij  ,,         Occlusion  of  the, 

156. 

,,        proximum,  10. 
,,        remotum,  10. 
Pupil,  Action  of  the  mydriatics  on  the, 
244. 

,,     Action  of  the  myotics  on  the, 
244. 

,,      The  Argyll-Robertson,  246. 
,,      Ai'tifioial,  233. 

Change  of,  in  accommodation, 

10,  240. 
Contraction    centre   for  the, 
242. 

,,      in  chloroform  narcosis,  244. 

,,      Dilatation  of  the,  241. 

,,  ,,       Centre  for  the,  242. 

,,      Exclusion  of  the,  198,  202. 

,,      Hippus  of  the,  240,  243. 

,,      Intlueuoe  of  the  fifth  nerve  on 

the,  243,  245. 
,,  ,,         of  the  optic  nerve  on 

the,  238. 

,         ,,         of  the  sympathetic  on 
the,  241. 
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Pupil,  luflueuce  of  the  tbird  nerve  on 
the,  238. 
,,      Malposition  of  the,  209. 
,,      Occlusion  of  the,  199. 
, ,      Reflex  contraction  of  tlie,  238. 
,,      Size  of  the,  in  disease,  245. 
,,       „      ,,     in  health,  238. 
,,     Supernumerary,  209. 
„     Unrest  of  the,  243. 
Pupillary  membrane.  Persistent,  209. 
Purulent  conjunctivitis,  85,  86,  88,  93, 
135,  166. 
,,      inflammation    of  vitreous 

humour,  309. 
,,      iritis,  201,  205,  206,  298. 
,,      retinitis,  318. 
Pyemia,  104,  203,  221,  318,  425. 


Quinine  amaurosis,  326. 


Recurbent  fever,  203. 
Bed  vision,  372. 
Reflection,  Phenomenon  of,  6. 
Refraction  and  accommodation.  Nor- 
mal, 7. 

Refraction  and  accommodation.  Ab- 
normal, 24. 
Refraction,  Estimation  of  the,  by  the 

upright  image,  60. 
Refraction,    Estimation  of  the,  by 
retinoscopy,  65. 
,,  The  phenomenon  of,  1. 

Resection  of  the  optic  nerve,  236. 
Retina,  Adaptation  of  the,  15  footnote, 
326,  327,  369. 
, ,     Aneurysm  of  the  central  artery 

of  the,  333. 
,,     Apoplexy  of  the,  320. 
„     Blinding  of  the,  by  direct  sun- 
light, 337. 
,,     Cysticercus  rmder  the,  333. 
Detachment  of  the,  35,  196, 
203,  215,  222,  223,  229,  296, 
316,  321,  322,  329,  337. 
,,     Development    of  connective 

tissue  in  the,  328. 
,,  Diseases  of  the,  318. 
, ,     Embolism  of  the  central  artery 

of  the,  334,  352. 
„     Glioma  of  the,  336. 

Hajmorrhage  in  the,  34,  104, 
266,  318,  320,  323,  329. 


Retina,  Hypera;sthesia  of  the,  340,  368. 
,,     Normal,  74. 
,,     Septic  afl'ections  of  the,  104. 
,,     Thrombosis    of    the  central 

artery  of  the,  336. 
, ,     Traumatic  oedema  of  the,  340. 
Retinal  aff'ectious  in  diabetes,  323. 
,,      anaesthesia,  338,  340. 
,,      asthenopia,  402. 
,,     ischaemia,  326. 
,,     vessels,  The,  76. 
Retinitis,  199. 

,,       Albuminuric,  321,  323. 
,,       Hsemorrhagic,  318,  323. 
,,       Leucsemic,  324. 
,,       pigmentosa,  327,  352. 
,,       punctata  albescens,  328. 

Purulent,  318. 
,,       Syphilitic,  324,  352. 
Retinoscope,  72. 
Retinoscopy,  65. 

,,         Concave  mirror  in,  65. 
,,  Plane  mirror  iu,  71. 

Rheumatism,  182,  196,  203,  344,  388, 
426. 

Rodent  ulcer,  123. 


SiEMiscH's  ulcer,  169. 
Sarcoma    carcinomatosum    of  the 
choroid,  225. 

,,         of  the  choroid,  223. 

,,         of  the  eyelid,  129. 

„         of  the  iris,  209. 
Scarlatina,  370,  425. 
Scleritis,  181,  195,  199. 
Sclero-choroiditis,  Anterior,  195,' 221, 
306. 

Sclerosis,  Multiple,  346,  353. 
Sclerotic,  Diseases  of  the,  195. 

,,       Injuries  of  the,  196. 

„       ring,  74. 

,,       Rupture  of  the,  197. 
Sclerotising  opacity  of  the  cornea,  181, 
195. 

Sclerotomy,  264. 
Scorbutus,  369. 

Scotoma,  Central,  347,  348,  355,  368. 
,,       Positive,  310,  321,  325,  328. 
Relative,  328,  347,  353. 
Shadow-test,  The,  65. 
Short-sight,  30. 
Sight,  The  sense  of,  15. 
Skull,  Fracture  of  the,  352,  354. 
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Smallpox,  Conjunctival  and  corneal 
complications  of,  103. 
,,       Oculai-  sequelce  of,  104,  177, 
203. 

Snellen's    operation   for  entropium, 
143. 

Snow-blindness,  370. 
Soul-blindness,  367. 
Spectacles  in  accommodative  asthen- 
opia, 29,  30. 

,,        in  albinismus,  226. 

,,        in  anisometropia,  47. 

,,        in  aphakia,  307. 

,,       in  astigmatism,  43. 

,,        in  conical  cornea,  188. 

,,        in  convergent  strabismus, 
407. 

,,       in  cramp   of  accommoda- 
tion, 28,  30. 

,,       in  hyiDcrmetropia,  29. 

,,        in  incipient  cataract,  273. 

,,        in  insufficiency  of  the  in- 
ternal recti,  421. 

,,       in  irideremia,  210. 

,,        in  myopia,  38. 

,,       in  nebulous  cornea,  192. 

, ,       in  paralysis  of  accommoda- 
tion, 52. 

,,       in  presbyopia,  49. 
Sphenoidal  fissru-e,  Periostitis  at  the, 
51. 

Spinal  amaurosis,  352. 

,,     cord.  Gray  degeneration  of  the, 
245,  247,  352. 

,,       ,,    Hyperaemia  of  the,  247. 

,,  „  New  growths  in  the,  247. 
Spinal  irritation,  247. 

,,     meningitis,  247. 
Spring  catarrh,  82. 
Squint,  see  Strabismus. 
Staphyloma,  Anterior,  221,  255,  266, 
316. 

,,  of  the  cornea,  99,  104, 
106,131,168,170,182, 
266. 

,,         Posterior,  34,  333. 
Stauungspapille,  341,  343. 
Stenopseic  spectacles,  188,  210,  226 
274. 

Stillicidium  lacrymarum,  79,  157. 
Strabismus,  Apparent  convergent,  34. 
Strabismus,  Apparent  divergent,  27. 
Strabismus,  Convergent  concomitant, 
29,  395. 


Strabismus,  convergent  concomitant. 
Advancement  of  external  rectus  in, 
415. 

Strabismus,  convergent  concomitant. 
Advancement  of  capsule  of  tenon  in, 
416. 

Strabismus,  convergent  concomitant. 

Angle  of,  404,  406. 
Strabismus,  convergent  concomitant, 

Amblyopia  in,  401. 
Strabismus,  convergent  concomitant, 

Clinical  varieties  of,  402. 
Strabismus,  convergent  concomitant. 

Dangers  of  operation  for,  417. 
Strabismus,  convergent  concomitant, 

Hypermetropia  in,  397,  407. 
Strabismus,  convergent  concomitant. 

Measurement  of,  402. 
Strabismus,  convergent  concomitant, 

Mobility  of  eye  in,  406. 
Strabismus,  convergent  concomitant, 

Operation  for,  409. 
Strabismus,  convergent  concomitant, 

Orthoptic  treatment  of,  407,  419. 
Strabismus,  convergent  concomitant, 

Single  vision  in,  399. 
Strabismus,  convergent  concomitant, 

Tenotomy  in,  412. 
Strabismus,   Divergent  concomitant, 

419. 

Strabismus,    divergent  concomitant. 

Tenotomy  in,  422. 
Strabismus,    divergent  concomitant. 

Treatment  of,  421. 
Strabismus,  Treatment  of,  407. 
Strabismus,  Treatment  after  operation 

for,  418. 

Streatfield's  operation  for  entropium, 
143. 

Strumous  ophthalmia,  114. 
Stye,  126. 

Symblepharon,  102,  113,  132. 
Sympathetic  ophthalmitis,  181,  182, 

186,  208,  215,  216,  220,  227. 
SympatheticopMhalmitis,G.Critchett's 

operation  in,  234. 
Sympathetic  ophthalmitis.  Von  Graefe's 

operation  in,  234. 
Sympathetic  irritation,  228,  368. 
Synchesis,  311. 

scintillans,  312. 
Synechia,  Anterior,  99,  168. 

,,       Posterior,  198,  200,  202, 
203,  221,  266. 
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Syphilis,  52,  162,  180,  182,  196,  199, 
200,  201,  203,  205,  206, 
208,  218,  310,  319,  324, 
342,  345,  388,  392,  426. 
,,       of  tho  conjunctiva,  105,  111. 
Inherited,   180,    203,  218, 
221,  324,  328. 
Syphilitic  choroiditis,  218. 

,,       choroido-retinitis,  218,  310, 
324. 

,,       iritis,  199,  200,  201,  205, 
206. 

,,       retinitis,  319. 


Tabes  dorsalis,  246,  247. 
Tarsal  tumour,  127. 
Tarsoraphy,  132,  149,  438. 
Tatooing  the  cornea,  192. 
Teeth,  Disease  of  the,  367,  424. 
Test-types,  19. 

Third  pair.  Paralysis  of  the,  50,  51, 
■     130,  155,  241,  384,  385. 
Third  ventricle.  Disease  in  the,  51. 
Trachoma,  83. 

Transijlantation  of  conjunctiva,  134, 
169. 

,,  of  cornea,  193. 

,,  of  skin,  153. 

Trial  lenses.  Numbering  of  the,  5. 
Trichiasis,  124,  135. 

,,        Operations  for,  136. 
Tubercle  of  the  brain,  342. 

,,      of  the  iris,  208. 
Tubercular  meningitis,  342. 
Tweedy's  operation  for  conical  cornea, 
190. 

Typhoid  fever,  174,  177,  203,  425. 

Upright  ophthalmoscopic  image,  55, 
60. 

Uraemia,  322,  323,  370. 
Ureemic  amblyopia,  370. 
Uterine  derangements,  339. 

,,      hasmorrhage,  356. 
Uveitis,  227. 

Van  Millingen's  operation  for  trichi- 
asis, 140. 

Virtual  focus,  4. 
,,     image,  5. 

Vision,  Acuteness  of,  18. 
,,     Central,  20. 


Vision,  Eccentric,  20. 
,,     Field  of,  20. 
,,  ,,      in  glaucoma,  253. 

,,         ,,      in  optic  atrophy,  352, 
353. 

,,     Binocular,  408,  408  footnote, 

418,  418  footnote. 
Vision,  Defects  of,  which  disqualify  for 

the  Army,  439. 
Vision,  Defects  of,  which  disqualify  for 

the    British    Mercantile  Service, 

441. 

Vision,  Defects  of,  which  disqualify  for 

the  Home  Civil  Service,  440. 
Vision,  Defects  of,  which  disqualify  for 

the  Indian  Civil  Service,  440. 
Vision,  Defects  of,  which  disqualify  for 

the  Indian  Marine  Service,  441. 
Vision,  Defects  of,  which  disqualify  for 

the  Indian  Medical  Service,  440. 
Vision,  Defects  of,  which  disqualify  for 

the  Navy, -440. 
Visual  centre.  Lesion  at  the,  364,  365, 

366. 

Vitreous  humour,  Cysticercus  in  the, 
315. 

,,  ,,       Detachment  of  the, 

316,  331. 
,,       Diseases    of  the, 
309. 

„  ,,       Fluidity  of  the,  310, 

311,  324,  329. 
,,  ,,       Foreign  bodies  in 

the,  312. 
,,  Hajmorrhageinthe, 
310,  316,  321, 
322,  324,  329. 
,,       Inflammatory  pro- 
cessesinthe,  309. 
J  J  Muscae  volitantes  of 

the,  311. 
J,  ,,       Opacities  in  the,  35, 

104,  179,  199, 
214,  215,  217, 
296,  309,  324, 
330,  333. 
J  J  Persistent  hyaloid 

arteryinthe,  315. 
J  J  Purulent  inflamma- 

tion of  the,  309. 
Von  Graefe's  operation  for  cataract, 
284. 

Von  Graefe's  operation  for  conical 
cornea,  188. 
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Von  Graefe's  operation  for  entropium, 
146. 

Von  Graefe's  operation  in  sympathetic 

ophthalmitis,  234. 
Vossius's  operation  for  trichiasis,  139. 


Wharton  Jones's  operation  for  ectro- 

pium,  152. 
Whooping  cough,  221. 
Word-blindness,  365. 


Xanthelasma  of  the  eyelids,  128. 


Xerophthalmia,  102,  103,  107,  369. 
,,  Epithelial,  108. 

,,  Parenchymatous,  107. 

,,  with    ulceration  of 

cornea,  108,  177. 


Younq-Helmholtz's  theory  of  colour- 
sense,  15. 


Zonula  of  Zinn,  Change  of,  in  accom- 
modation, 10. 
Zonular  cataract,  210,  302. 


THE  END. 
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Physician  to  the  Brompton  Consumption  Hospital,  &c. 

A  HANDBOOK  OF  THE  THEORY  AND  PRACTICE 

OF   MEDICINE.     Sixth  Edition,  with  Illustrations,  in 
one  volume  of  over  1000  pages,  large  8vo,  21s. 

"We  heartily  commend  this  handbook,  not  only  to  gentlemen  prepar- 
ing for  the  medical  profession,  but  to  those  who  have  finished  their  professional 
•education  •  as  this  work  contains,  in  a  brief  and  concise  shape,  all  that  the 
busy  practitioner  needs  to  know  to  enable  him  to  carry  on  his  practice  with 
comfort  to  himself  and  with  advantage  to  his  patients.  —British  Medical 

^""we  have  already  on  more  than  one  occasion  expressed  a  high  opinion  as 

to  the  merits  of  this  work  From  our  experience  of  the  '  Handbook,  we 

believe  that  it  will  always  be  popular  amongst  medical  students,  and  that  it  is 
sufficiently  classical  to  deserce  a  place  on  the  bookshelves  of  every  physician. 

We  heartily  commend  it  as  a  reliable  guide  not  less  to  the  practical  than 
to  the  theoretical  study  of  medicine."— DwiiZifi  Journal  of  Medical  Science. 

By  the  Same  Author. 

THE  OFFICINAL  MATERIA  MEDICA.    Second  Edit., 
entirely  rewritten  in  accordance  with  the  latest  British 
Pharmacopoeia,  fcap.  Svo,  7s.  6d.  {.Just  published. 

"In  our  number  for  January,  1885,  we  noticed  the  first  edition  of  Dr. 
Roberts' book,  remarking  that 'with  this  compendious  book  m  his  hand  the 
student  will  have  a  safe  and  excellent  guide  to  the  official  materia  medica 
We  sayUiat  yet  more  strongly  of  the  present  edition.  It  is  essentially  a  book 
for  students  vvho,  in  the  words  of  the  author,  will  find  the  subject  presented 
from  every  aspect  which  can  fairly  be  required  at  examinations.  —Ltvetpoel 
Medico-Chirurgical  Journal. 
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SIR  WILLIAM  AITKEN,  KNT.,  M.D.,  F.R.S. 

HN  THE  ANIMAL  ALKALOIDS,  THE  PTOMAINES 

LEUCOMAINES,  AND  EXTRACTIVES  IN  THEIR 
PATHOLOGICAL  RELATIONS.    Crown  8vo,  2s.  6d. 


DR.  R.  ULTZMANN. 

QN  STERILITY  AND  IMPOTENCE  IN  MAN.  Trans- 
lated from  the  German  with  notes  and  additions  by  Arthur 
Cooper,   L.R.C.P.,   M.R.C.S.,    Surgeon    to  the  Westminster 
General  Dispensary.    With  Illustrations,  fcap.  8vo,  2S.  6d. 

[Now  ready. 


ANGEL  MONEY,  M.D.,  M.R.C.P. 

Assistant  Physician  to  the  Hospital  for  Children,  Great  Ormond  Street- 
and  to  the  Victoria  Park  Chest  Hospital.  ' 

TREATMENT  OF  DISEASE    IN  CHILDREN:  In- 
cluding the  Outlines  of  Diagnosis  and  the  chief  Pathologi- 
cal differences   between  Children   and  Adults.      Crown  8vo 

,o   •  [Ready. 
Lewts  s  Practical  Series.] 

"  The  work  presents  the  charm  of  originality.  The  author  has  expressed 
his  own  idea,  m  his  own  way  ...  .  Still  as  its  title  implies,  the  book  is  chiefly 
concerned  with  treatment,'  and  the  information  given  here  is  full  and  com- 
plete. — Practtttoner. 

"Of  Dr.  Money's  work,  which  is  essentially  one  on  therapeutics,  we  can 
also  speak  highly.  It  gives  a  pretty  complete  exposition  of  the  various 
methods  of  treatment  which  have  been  recommended  by  different  authorities 
and  enibodies  the  results  of  the  author's  experience  at  the  Great  Ormond 
btrect  Hospital  .  .  .  His  own  recommendations  are  judicious  and  will  meet 
with  general  approval." — Lancet. 


FRANCIS  HENRY  CHAMPNEYS,  M.A.,  M.B.  OXON.,  F.R.C  P 

Obstetric  Physician  and  Lecturer  on  Obstetric  Medicine  at  St.  George's  Hos- 
pital ;  Examiner  in  Obstetric  Medicine  in  the  University  of  London,  etc. 

EXPERIMENTAL  RESEARCHES  IN  ARTIFICIAL 

^  RESPIRATION  IN  STILLBORN  CHILDREN,  AND 
ALLIED  SUBJECTS.    Crown  8vo,  3s.  6d. 


HENRY  DAVIS,  M.R.C.S.  ENG. 

Teacher  and  Administrator  of  Ana:sthetics  to  St.  Mary's  and  the  National 
Dental  Hospitals. 

flUIDE  TO  THE  ADMINISTRATION    OF  ANiES- 
THETICS.    Fcap.  8vo,  2s. 
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New  and  Becent  Works  publislied  by 


BERKELEY  HILL,  M.B.  LOND.,  F.R.C.S. 

Professor  of  Clinical  Surgery  in  University  College ;  Surgeon  to  University 
College  Hospital,  and  to  the  Lock  Hospital. 

AND 

ARTHUR  COOPER,  L.R.C.P.,  M.R.CS. 

Surgeon  to  the  Westminster  General  Dispensary,  &c. 
I. 

CYPHILIS    AND    LOCAL    CONTAGIOUS  DISOR- 
DERS.    Second  Edition,  entirely  re-written,  royal  8vo,  i8s. 


II. 


HE  STUDENT'S  MANUAL  OF  VENEREAL  DIS- 
EASES.   Being  a  Concise  Description  of  those  Affections 
and  of  their  Treatment.    Fourth  Edition,  post  8vo,  2S.  6d. 


T 


SYDNEY  RINGER,  M.D.,  F.R.S. 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College; 
Physician  to,  and  Professor  of  Clinical  Medicine  in,  University 
College  Hospital. 

A HANDBOOK  OF  THERAPEUTICS.  Eleventh  Edition, 
revised,  8vo,  15s. 

The  work  supplies  a  felt  want,  giving  useful  information  which  can  be 
obtained  from  no  other  book,  and  which  is  of  the  utmost  value  in  practice... 
The  work  has  now  become  almost  indispensable  both  to  students  of  medicine 
anH  tn  nractitioners." — Practitioner  , 

"It  is  unquestionably  the  ablest  work  on  Therapeutics  which  we  possess 
in  our  language,  and  one  which  should  be  carefully  perused  not  only  by 
s^udentsrbut  afso  by  practitioners. . .  .Ringer's  TherapcuUc^  .s  so  well-known 
that  U  needs  no  commendation  from  us  to  ensure  it  a  wide  circulation.  - 
Edinburgh  Medical  Journal. 

R.  DOUGLAS  POWELL,  M.D.,  F.R.C.P.,  M-R-C-S. 

Physician  to  the  Hospital  for  Consumption  and  Diseases  of  the  Chest  at 
Brompton,  Physician  to  the  Middlesex  Hospital. 

TMSEASES  OF  THE  LUNGS  AND  PLEURA  IN- 
■L'  CLUDING  CONSUMPTION.  Third  Edition,  re-wntten 
and  enlarged,  with  coloured  plates  and  wood-engravings,  8vo, 
i6s. 

We  commend  this  book  as  one  which  should  be  in  the  hands  of  eveiy 
„r,riittoner     It  is  plainly  the  outcome  of  wide  experience,  and  it  has  been 

nostrums."— iJf«»jA  Meaical  Journal. 
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ROBSON  ROOSE,  M.D.,  F.R.C.P.  EDIN. 

GOUT,  AND  ITS    RELATIONS  TO  DISEASES  OF 
THE  LIVER  AND  KIDNEYS.     Fifth  Edition,  crown 
8vo,  3s.  6d.  [jf^i^st  published. 


C.  W.  MANSELL  MOULLIN,  M.A.,  M.D.  OXON.,  F.R.C.S.  ENG. 

Assistant  Surgeon  and  Senior  Demonstrator  of  Anatomy  at  the  London 
Hospital ;  formerly  Radcliffe  Travelling  Fellow  and  Fellow  of 
Pembroke  College,  Oxford. 

CPRAINS;  THEIR  CONSEQUENCES  AND  TREAT- 
MENT.    Crown  8vo,  5s.  [Now  ready. 


LEWIS  A.  STIMSON,  B.A.,  M.D. 

Surgeon  to  the  Presbyterian  and  Bellevue  Hospitals ;  Professor  of  Clinical 
Surgery  in  the  Medical  Faculty  of  the  University  of  the 
City  of  New  York,  etc. 

A    MANUAL    OF    OPERATIVE    SURGERY.  With 
three  hundred  and  forty-two  Illustrations.    Second  Edition, 
post  8vo,  los.  6d. 


HENRY  R.  SWANZY,  A.M.,  M.B.,  F.R.C.S.I. 

Examiner  in  Ophthalmic  Surgery  at  the  Royal  College  of  Surgeons,  Ireland  ; 
Surgeon  to  the  National  Eye  and  Ear  Infirmary,  Dublin;  Ophthalmic 
Surgeon  to  the  Adelaide  Hospital,  Dublin  ;  Formerly  Assistant 
to  the  late  Professor  A.  von  Graefe,  Berlin. 

A HANDBOOK  OF  DISEASES  OF  THE  EYE  AND 
THEIR    TREATMENT.      Second  Edition,  Illustrated 
with  Wood  Engravings,  Colour  Tests,  etc.,  large  post  8vo. 

[7«  preparation. 

"  This  is  an  excellent  textbook,  written  by  a  surgeon  of  large  experience  and 
a  thorough  knowledge  of  the  literature  of  his  subject." —  The  Edinburgh 
Medical  Journal, 

EDGAR  M.  CR00K8HANK,  M.B.  LOND.,  F.R.M.S. 

Professor  of  Bacteriology,  King's  College,  London. 
I. 

MANUAL  OF  BACTERIOLOGY:  BEING  AN  IN- 
TRODUCTION TO  PRACTICAL  BACTERIOLOGY. 
Illustrated  with  coloured  plates  from  original  drawings  and 
numerous  coloured  illustrations  embodied  in  the  text.  Second 
Edition,  Svo,  21s.  [Now  ready. 

II. 

PHOTOGRAPHY  OF  BACTERIA     Illustrated  with  86 
Photographs  reproduced  in  autotype  and  numerous  wood 
engravings,  royal  Svo,  12s.  6d.  [Now  ready. 
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New  and  Recent  Works  published  by 


BERKELEY  HILL,  M.B.  LOND.,  F.R.C.S. 

Professor  of  Clinical  Surgery  in  University  College;  Surgeon  to  University 
College  Hospital,  and  to  the  Lock  Hospital. 

TIRE  ESSENTIALS  OF  BANDAGING.    For  Managing 
Fractures  and  Dislocations  ;  for  administering  Ether  and 
Chloroform ;   and  for  using  other  Surgical  Apparatus.  Sixth 
Edition,  with  Illustrations,  fcap.  8vo,  5s. 


CHARLES  CREIGHTON,  M.D. 


ILLUSTRATIONS    OF    UNCONSCIOUS  MEMORY 

*■  IN  DISEASE,  including  a  Theory  of  Alteratives.  Post 
8vo,  6s. 

II. 

PONTRIBUTIONS  TO  THE  PHYSIOLOGY  AND 
^  PATHOLOGY  OF  THE  BREAST  AND  LYMPHA- 
TIC GLANDS.  Second  Edition,  with  wood-cuts  and  plate, 
8vo,  gs. 

III. 

BOVINE  TUBERCULOSIS  IN  MAN:    An  Account  of 
the  Pathology  of  Suspected  Cases.    With  Chromo-litho- 
graphs  and  other  Illustrations,  8vo,  8s.  6d. 


W.  H.  0.  SANKEY,  M.D.  LOND.,  F.R.C.P. 

Late  Lecturer  on  Mental  Diseases,  University  College,  and  School  of 
Medicine  for  Women,  London. 

T  ECTURES  ON   MENTAL    DISEASE.     Second  Edi- 
tion,  with  coloured  plates,  8vo,  12s.  6d. 


ROBERTS  BARTHOLOW,  M.A.,  M.D.,  LL.D. 

Professor  of  Materia  Medica  and  Therapeutics  in  the  Jefferson  Medical 
College  of  Philadelphia,  etc. 


I. 

TREATISE  ON  THE  PRACTICE  OF  MEDICINE 

—  FOR  THE  USE  OF  STUDENTS  AND  PRACTI- 
TIONERS.   With  Illustrations,  5th  Edition,  large  Svo,  21s. 
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\  PRACTICAL  TREATISE  ON  MATERIA  MEDICA 

A.  AND  THERAPEUTICS.  Sixth  Edition,  Revised  and 
Enlarged,  8vo,  i8s.  {^^ust  published. 
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EDWARD  WOAKES,  M.D. 

Senior  Aural  Surgeon  and  Lecturer  on  Aural  Surgery  at  the  London  Hospital; 
Surgeon  to  the  London  Throat  Hospital. 


ON   DEAFNESS,    GIDDINESS,   AND    NOISES  IN 
THE  HEAD. 

Part  I.— POST-NASAL  CATARRH,  AND  DISEASES 
OF  THE  NOSE  CAUSING  DEAFNESS.  With  Illus- 
trations, crown  8vo,  6s.  6d. 

Part  II.— ON  DEAFNESS,  GIDDINESS,  AND  NOISES 
IN  THE  HEAD.  Third  Edition,  with  Illustrations,  crown 
8vo.  [In  preparation, 

II. 

NASAL    POLYPUS:     WITH    NEURALGIA,  HAY- 
FEVER,  AND  ASTHMA,  IN  RELATION  TO  ETH- 
MOIDITIS.    With  Illustrations,  crown  8vo,  4s.  6d.  \_Now  ready. 


E.  CRESSWELL  BARER,  M.B.  LOND. 

Surgeon  to  the  Brighton  and  Sussex  Throat  and  Ear  Dispensary. 

A GUIDE  TO  THE  EXAMINATION  OF  THE  NOSE 
WITH  REMARKS  ON  THE  DIAGNOSIS  OF  DIS- 
EASES OF  THE  NASAL  CAVITIES.  With  Illustrations, 
small  8vo,  5s.  6d. 


0 


G.  GRANVILLE  BANTOCK,  M.D.,  F.R.C.S.  EDIN. 

Surgeon  to  the  Samaritan  Free  Hospital  for  Women  and  Children. 

N    THE    USE    AND    ABUSE    OF  PESSARIES. 

With  Illustrations,  Second  Edition,  8vo,  5s. 


W.  BRUCE  CLARKE,  M.A.,  M.B.  OXON.,  F.R.C.S. 

Assistant  Surgeon  to,  and  Senior  Demonstrator  of  Anatomy  and  Operative 
Surgery  at  St.  Bartholomew's  Hospital ;  Surgeon  to  the  West  London 
Hospital ;  Examiner  in  Anatomy  to  the  University  of  Oxford. 

THE  DIAGNOSIS  AND  TREATMENT  OF  DIS- 
EASES OF  THE  KIDNEY  AMENABLE  TO  DIRECT 
SURGICAL  INTERFERENCE.  Demy  8vo,  with  Illustrations, 
7s.  6d. 

"  The  book  throughout  is  carefully  and  pleasantly  written." — Practitioner. 
"  It  is  readable  and  trustworthy." — British  Medical  Journal, 
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.  .  FANCOURT  BARNES,  M.D.,  M.R.C.P. 

PhyBician  to  the  Chelsea  Hospital ;    Obstetric   Physician  to  the  Great 
Northern  Hospital,  &c. 

A    GERMAN-ENGLISH  DICTIONARY  OF  WORDS 

AND    TERMS   USED    IN    MEDICINE   AND  ITS 
COGNATE  SCIENCES.    Square  i2mo,  Roxburgh  binding,  gs. 


ALFRED  H.  CARTER,  M.D.  LOND. 

Member  of  the  Royal  College  of  Physicians;  Physician  to  the  Queen's 
Hospital,  Birmingham;  Examiner  in  Medicine  for  the 
University  of  Aberdeen,  &c. 

ELEMENTS   OF    PRACTICAL  MEDICINE.  Fourth 
Edition,  crown  8vo,  gs. 


P.  CAZEAUX. 

Adjunct  Professor  in  the  Faculty  of  Medicine  of  Paris,  &c. 

AND 

S.  TARNIER. 

Professor  of  Obstetrics  and  Diseases  of  Women  and  Children  in  the  Faculty 
of  Medicine  of  Paris. 

OBSTETRICS:  THE  THEORY  AND  PRACTICE; 
including  the  Diseases  of  Pregnancy  and  Parturition,  Ob- 
stetrical Operations,  &c.  Seventh  Edition,  edited  and  revised  by 
Robert  J.  Hess,  M.D.,  with  twelve  full-page  plates,  five  being 
coloured,  and  165  wood-engravings,  1081  pages,  royal  8vo,  35s. 


W.  H.  CORFIELD,  M.A.,  M.D.  OXON. 

Professor  of  Hygiene  and  Public  Health  in  University  College,  London. 

DWELLING  HOUSES:    their  Sanitary  Construction  and 
Arrangements.     Second  Edition,  with  Illustrations,  crown 
Bvo,  3s.  6d. 


EDWARD  COTTERELL,  M.R.C.S.  ENG.,  LR.C.P.  LOND. 

Late  House  Surgeon,  University  College  Hospital ;  Atkinson  Morley  Surgical 
Scholar,  University  College,  London,  etc. 

ON  SOME  COMMON  INJURIES  TO  LIMBS:  their 
Treatment  and  After-Treatment  including  Bone-Setting  (so- 
called).    Imp.  i6mo,  with  Illustrations,  3s.  6d. 


H.  K.  Lewis,  136  Gower  Street,  London. 
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WM.  JAPP  SINCLAIR,  M.A.,  M.D. 

Hon.  Physician  to  the  Manchester  Southern  Hospital  for  Women  and 
Children  and  Manchester  Maternity  Hospital. 

N  GONORRHCEAL  INFECTION  IN  WOMEN. 
■Post  8vo.  [/«  the  press. 
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J.  MAGEE  FINNEY,  M.D.  DUBLIN. 

King's  Professor  of  Practice  of  Medicine  in  School  of  Physic,  Ireland  ; 
Clinical  Physician  to  Sir  Patrick  Dun's  Hospital. 

OTES  ON  THE  PHYSICAL  DIAGNOSIS  OF  LUNG 
DISEASES.    32mo,  is.  6d. 


J.  MILNER  FOTHERGILL,  M.D. 

Member  of  the  Royal  College  of  Physicians  of  London  ;  Physician  to  the  City 
of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park,  &c. 


^  MANUAL  OF  DIETETICS.    Large  8vo,  los.  6d. 

II. 

"THE  HEART  AND  ITS  DISEASES,  WITH  THEIR 
TREATMENT;  INCLUDING  THE  GOUTY  HEART. 
Second  Edition,  entirely  re-written,  copiously  illustrated  with 
woodcuts  and  lithographic  plates.    8vo,  i6s. 

III. 

INDIGESTION,  BILIOUSNESS,  AND  GOUT  IN  ITS 
A     PROTEAN  ASPECTS. 

Part  I.— INDIGESTION  AND  BILIOUSNESS.  Second 
Edition,  post  Svo,  ys.  6d.  [Just  published. 

Part  II.— GOUT  IN  ITS  PROTEAN  ASPECTS. 
Post  Svo,  7s.  6d. 


ALFRED  W.  GERRARD,  F.C.S. 

Pharmaceutical  Chemist ;  Examiner  to  the  Pharmaceutical  Society;  Teacher 
of  Pharmacy  and  Demonstrator  of  Materia  Medica  to  University 
College  Hospital,  etc. 

ELEMENTS  OF  MATERIA  MEDICA  AND  PHAR- 
MACY.   Crown  Svo,  Ss.  6d. 


I  EWIS'S  POCKET  CASE  BOOK  FOR  PRACTI- 
•L"  TIONERS  AND  STUDENTS.  Designed  by  A.  T. 
Brand,  M.D.    Roan,  with  pencil,  3s.  6d.  nett. 
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LEWIS'S  PRACTICAL  SERIES. 

Under  this  title  Mr.  Lewis  is  publishing  a  complete  series 
of  Monographs  embracing  the  various  branches  of  Medicine  and 
Surgery. 

The  volumes,  written  by  well-known  Hospital  Physicians  and  Surgeons 
recognised  as  authorities  in  the  subjects  of  which  they  treat,  are  in  active  pre- 
paration. The  works  are  intended  to  be  of  a  thoroughly  Practical  nature, 
calculated  to  meet  the  requirements  of  the  general  Practitioner,  and  to  present 
the  most  recent  information  in  a  compact  and  readable  form ;  the  volumes 
will  be  handsomely  got  up  and  issued  at  low  prices,  varying  with  the  size  of 
the  works. 

THE  FOLLOWING  ARE  NOW  READY. 

TREATMENT  OF  DISEASE  IN  CHILDREN:  INCLUDING 

THE  OUTLINES  OF  DIAGNOSIS  AND  THE  CHIEF  PATHO- 
LOGICAL DIFFERENCES  BETWEEN  CHILDREN  AND 
ADULTS.  By  ANGEL  MONEY,  M.D.,  M.R.C.P.,  Assistant  Physi- 
cian to  the  Hospital  for  Children,  Great  Ormond  Street,  and  to  University 
College  Hospital.    Crown  8vo,  los.  6d.  [Ready. 

ON  FEVERS:  THEIR  HISTORY,  ETIOLOGY,  DIAGNOSIS, 

PROGNOSIS,  AND  TREATMENT.  By  ALEXANDER  COLLIE, 
M.D.  (Aberdeen),  Member  of  the  Royal  College  of  Physicians  of  London  ; 
Medical  Superintendent  of  the  Eastern  Hospitals  ;  Secretary  of  the  Epi- 
demiological Society  for  Germany  and  Russia.  Coloured  plates,  cr.  8vo, 
8s.  6d. 

HANDBOOK  OF  DISEASES  OF  THE  EAR  FOR  THE 

USE  OF  STUDENTS  AND  PRACTITIONERS.  By  URBAN 
PRITCHARD,  M.D.  (Edin.),  F.R.C.S.  (Eng.),  Professor  of  Aural 
Surgery  at  King's  College,  London ;  Aural  Surgeon  to  King's  College 
Hospital ;  Senior  Surgeon  to  the  Royal  Ear  Hospital.  With  Illustra- 
tions, crown  Svo,  4s.  6d. 

A  PRACTICAL  TREATISE  ON  DISEASES  OF  THE  KID- 

NEYS  AND  URINARY  DERANGEMENTS.  By  C.  H.  RALFE,  M.A., 
M.D.  Cantab.,  F.R.C.P.  Lond.,  Assistant  Physician  to  the  London  Hos- 
pital, late  Senior  Physician  to  the  Seamen's  Hospital,  Greenwich.  With 
Illustrations,  crown  8vo,  los.  6d. 

DENTAL  SURGERY  FOR  GENERAL  PRACTITIONERS 

AND  STUDENTS  OF  MEDICINE.  By  ASHLEY  W.  BARRETT, 
M.B.  Lond.,  M.R.C.S.,  L.D.S.,  Dental  Surgeon  to,  and  Lecturer  on 
Dental  Surgery  and  Pathology  in  the  Medical  School  of,  the  London 
Hospital.   With  Illustrations,  crown  8vo,  3s. 

BODILY  DEFORMITIES  AND  THEIR  TREATMENT:  A 

Handbook  of  Practical  Orthopedics.  By  H.  A.  REEVES,  F.R.C.S.  Ed., 
Senior  Assistant  Surgeon  and  Teacher  of  Practical  Surgery  at  the  London 
Hospital ;  Surgeon  to  the  Royal  Orthopaedic  Hospital,  etc.  With  numer- 
ous Illustrations,  crown  Svo,  8s.  6d. 

»,*    Prospectus  of  the  Series,  with  Specimen  pages,    etc.,  post  free  on 

application. 


EWIS'S  POCKET  MEDICAL  VOCABULARY. 
'       Over  200  pp.,  32mo,  limp  roan,  3s.  6d. 
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HENEAGE  GIBBES,  M.D. 

Lecturer  on  Physiology  and  on  Normal  and  Morbid  Histology  in  the  Medical 
School  of  Westminster  Hospital ;  etc. 

PRACTICAL  HISTOLOGY  AND  PATHOLOGY. 

^      Third  Edition,  revised  and  enlarged,  crown  8vo,  6s. 


J.  B.  GRESSWELL,  M.R.G.V.S. 

Provincial  Veterinary  Surgeon  to  the  Royal  Agricultural  Society. 

^VETERINARY    PHARMACOLOGY   AND  THERA- 

^        PEUTICS.    Fcap.  8vo,  5s. 


J.  WICKHAM  LEGO,  F.R.C.P. 

Assistant  Physician  to  Saint  Bartholomew's  Hospital,  and  Lecturer  on 
Pathological  Anatomy  in  the  Medical  School. 

I. 

rjN  THE  BILE,  JAUNDICE,  AND  BILIOUS  DIS- 
^  EASES.  With  Illustrations  in  chromo-lithography,  719 
pages,  roy.  8vo,  25s. 
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A GUIDE  TO  THE  EXAMINATION  OF  THE 
URINE ;  intended  chiefly  for  Clinical  Clerks  and  Stu- 
dents. Sixth  Edition,  revised  and  enlarged,  with  additional  Illus- 
trations, fcap.  Svo,  2S  6d. 


WILLIAM  THOMPSON  LUSK,  A.M.,  M.D. 

Professor  of  Obstetrics  and  Diseases  of  Women  in  the  Bellevue  Hospital 
Medical  College,  &c. 

TiHE  SCIENCE  AND  ART  OF  MIDWIFERY.  Third 
•'■  Edition,  revised  and  enlarged,  with  numerous  Illustrations, 
Svo,  iSs. 


PATRICK  MANSON,  M.D.,  CM. 
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THE  FILARIA  SANGUINIS  HOMINIS  AND  CER- 
TAIN NEW  FORMS  OF  PARASITIC  DISEASE  IN 
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Senior  Assistant  Surgeon,  Royal  South  London  Ophthalmic  Hospital. 
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WILLIAM  MURRELL,  M.D.,  F.R.C.P. 
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MASSAGE  AS  A  MODE  OF  TREATMENT.  Third 
Edition,  crown  Svo,  4s.  6d.  _       [Jw^'  published. 
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HAT  TO  DO  IN  CASES  OF  POISONING.  Fifth 
Edition,  royal  32mo,  3s.  6d. 


G.  OLIVER,  M.D.,  M.R.C.P. 
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ON  BEDSIDE  URINE  TESTING  :    a  Clinical  Guide  to 
the  Observation  of  Urine  in  the  course  of  Work.  Third 
Edition,  considerably  enlarged,  fcap.  Svo,  3s.  6d. 
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THE  HARROGATE  WATERS:  Data  Chemical  and 
Therapeutical,  with  notes  on  the  Climate  of  Harrogate. 
Addressed  to  the  Medical  Profession.  Crown  Svo,  with  Map  of 
the  Wells,  3s.  6d. 
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nPRACHEOTOMY  IN  LARYNGEAL  DIPHTHERIA; 

AFTER  -  TREATMENT    AND  COMPLICATIONS. 
Second  Edition,  with  Illustrations,  8vo,  5s. 

II. 

rONGENITAL  CLUB-FOOT:    ITS  NATURE  AND 
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G.  V.  POORE,  M.D.,  F.R.C.P. 
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and  Physician  in  charge  of  the  Throat  Department  of  University 
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T  ECTURES  ON  THE  PHYSICAL  EXAMINATION 
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CHARLES  W.  PURDY,  M.D.  (QUEEN'S  UNIV.) 

Professor  of  Genito-Urinary  and  Renal  Diseases  in  the  Chicago  Polyclinic, 
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B RIGHT'S  DISEASE  AND  THE  ALLIED  AFFEC- 
TIONS   OF    THE    KIDNEYS.     With  Illustrations, 
large  8vo,  8s.  6d. 


D.  B.  ST.  JOHN  ROOSA,  M.A.,  M.D. 

Professor  of  Diseases  of  the  Eye  and  Ear  in  the  University  of  the  City  of  New 
York ;  Surgeon  to  the  Manhattan  Eye  and  Ear  Hospital ;  Consulting 
Surgeon  to  the  Brooklyn  Eye  and  Ear  Hospital,  &c.,  &c. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF 

THE  EAR,  including  the  Anatomy  of  the  Organ.  Sixth 
Edition,  Illustrated  by  wood  engravings  and  chromo-lithographs, 
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W.  JULIUS  MICKLE,  M.D.,  M.R.C.P,  LOND. 
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ENERAL  PARALYSIS  OF  THE  INSANE,  Second 
Edition,  enlarged  and  rewritten,  8vo,  14s. 
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JOHN  SAVORY. 

Member  of  the  Society  of  Apothecaries,  London. 

A COMPENDIUM  OF  DOMESTIC  MEDICINE  AND 
COMPANION  TO  THE  MEDICINE  CHEST.  In- 
tended as  a  source  of  easy  reference  for  Clergymen,  Master 
Mariners,  and  Travellers ;  and  for  Families  resident  at  a  distance 
from  professional  assistance.    Tenth  Edition,  fcap.  8vo,  5s. 
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ALDER  SMITH,  M.B.  LOND.,  F.R.C.S. 

Resident  Medical  Officer,  Christ's  Hospital,  London. 

RINGWORM  :  ITS  DIAGNOSIS  AND  TREATMENT, 
Third  Edition,  rewritten  and  enlarged,  with  Illustrations, 
fcap.  8vo,  5s.  6d. 


FRANCIS  W.  SMITH,  M.B.,  B.S. 

THE  SALINE  WATERS  OF  LEAMINGTON:  Chemi- 
cally, Therapeutically,  and  Clinically  Considered;  \yith 
Observations  on  the  Climate  of  Leamington.  Second  Edition, 
with  Illustrations,  crown  8vo,  is.  nett. 
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Physician  to  the  Queen's  Hospital,  Birmingham,  etc. 

ON   THE    DIAGNOSIS   OF    DISEASES   OF  THE 
BRAIN,  SPINAL  CORD,  AND  NERVES.    With  Illus- 
trations, crown  8vo,  8s.  6d.  [y«st  published. 


JOHN  BLAND  SUTTON,  F.R.C.S. 

Lecturer  on  Comparative  Anatomy,  Senior  Demonstrator  of  Anatomy,  and 
Assistant  Surgeon  to  the  Middlesex  Hospital ;  Erasmus  Wilson 
Lecturer,  Royal  College  of  Surgeons,  England. 

TIGAMENTS:    THEIR  NATURE  AND  MORPHO- 
LOGY.    Wood  engravings,  post  8vo,  4s.  6d. 


FREDERICK  TREVES,  F.R.C.S. 


Hunterian  Professor  at  the  Royal  College  of  Surgeons  of  England;  Surgeon 
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THE  ANATOMY  OF  THE  INTESTINAL  CANAL 
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1885.    4to,  28.  6d. 
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Late  Consulting  Physician  to  Tunbridge  Wells  General  Hospital. 

rONTRIBUTIONS    TO    PATHOLOGY   AND  THE 

^     PRACTICE  OF  MEDICINE.    Medium  Svo-" 
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FRANCIS  WELCH,  F.R.C.S. 

Surgeon-Major,  A.M.D. 

PNTERIC    FEVER:    its  Prevalence  and  Modifications; 

Etiology;  Pathology  and  Treatment;  as  illustrated  by 
Army  Data  at  Home  and  Abroad.    Demy  8vo,  5s.  6d. 


DAVID  YOUNG,  M.C.,  M.B.,  M.D. 

Licentiate  of  the  Royal  College  of  Physicians,  Edinburgh;  Licentiate  of  the 
Royal  College  of  Surgeons,  Edinburgh  ;  Fellow  of,  and  late 
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DOME   IN   WINTER  AND  THE  TUSCAN  HILLS 

IN  SUMMER.    A  Contribution  to  the  Climate  of  Italy. 
Small  8vo,  6s.  ^ 


HERMANN  VON  ZEISSL,  M.D. 

Late  Professor  at  the  Imperial  Royal  University  of  Vienna. 

nUTLINES  OF  THE  PATHOLOGY  AND  TREAT- 
^  MENT  OF  SYPHILIS  AND  ALLIED  VENEREAL 
DISEASES.  Second  Edition,  Revised  by  M.  von  Zeissl,  M.D., 
Privat-Docent  for  Diseases  of  the  Skin  and  Syphilis  at  the  Im- 
perial Royal  University  of  Vienna.  Translated,  with  Notes,  by 
H.  Raphael,  M.D.,  Attending  Physician  for  Diseases  of  Genito- 
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Arranged  by  W.  Rigden,  M.R.C.S.  Price  7s.  per  100, 
IS.  per  doz.,  15s.  per  250,  28s.  per  500,  50s.  per  1000. 
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